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THE PRINCIPLE OF INTEGRATION IN OBJECTIVE 
PSYCHOLOGY 


By James L. Mursett, Lawrence College 


For the objective psychologist the problem of integration 
presents at once a peculiar difficulty and a peculiar cogency. If 
we accept Weiss’ definition’ that ‘Behaviorism is the science 
that studies the origin and development of those bodily move- 
ments of the organism which establish its status,” it might ap- 
pear that we have a range of inquiry which, whether feasible or 
not, is at least unmistakably delimited. Yet a cursory glance at 
some of the fundamentally divergent opinions possible within 
the compass of this definition convinces us that such is not the 
case. We have a group of workers who would explain behavior 
as due to paths of low resistance among the neurones, and another 
which would deal with it in terms of elaborations of unitary re- 
flexes. A more obvious difference is that of Calkins, who would 
find the source and cause of the “origin and development’ of the 
movements in question in an intrinsically active self, and who has 
recently termed her variant on the psychology of Bosanquet and 
Ward “truly psychological behaviorism.’? Now it will be ob- 
served that these differences all gather about a central point, 
namely the problem of integration. In effect the question which 
is raised is this: What is the principle of synthesis that lies at 
the centre of organic behavior and gives it its distinctive char- 
acter? It is our purpose in the following pages to present a 
critical review of opinions on this point, and to offer some con- 
structive suggestions. 


1. Neurological Associationism 


According to this view the functioning of the nervous system 
is to be regarded as the essential integrating factor in organic 


1A. P. Weiss, Behavior and the Central Nervous System, Psych. Rev., 


29, 330. 
. W. Calkins, The Truly Psychological Behaviorism, Psych. Rev., 


28, 1 fi. 
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behavior. It is claimed that if we wish to understand the fun- 
damental nature of instinct, habit, affection, emotion, and so 
forth, we must by various means analyse down to the neural 
patterns involved. Of course it is not denied that behavior 
involves receptor and effector structures, but it is urged that if 
we wish to find its determining characteristic we must look to 
the connective mechanism. Thus psychology becomes a study 
of the central nervous system. Warren’ has even advanced the 
suggestion that here we have a means of reconciling the sub- 
jective and objective points of view, since the one deals largely 
in terms of receptor action, and the other largely in terms of 
effector action, while the nervous mechanism brings together 
both receptors and effectors and invests the organism with its 
powers of specific response. 

Warren’s exposition in the ‘Human Psychology’ is the most 
systematic presentation of this point of view before us. But the 
general tendency towards a neurological associationism is very 
widespread and influential. Apart from more extended treat- 
ments, there are many papers which exhibit neural construc- 
tions as a basis for psychological phenomena,‘ and very fre- 
quently monographs and special studies offer more or less tent- 
ative suggestions as to what may go on in the nervous system 
to account for the observed facts of mental life.5 It is not at all 
important to canvass the whole of this scattered literature to 
estimate its general tendency. The point is that there seems to 
be a prejudice among psychologists in favor of neural construc- 
tions as solid and valuable explanations. 

Such a prejudice has perhaps been rendered almost inevitable 
by two sets of influences. On the one hand we have a psycho- 
physical parallelism which tends to treat consciousness as an 
epiphenomenon. And when consciousness itself is challenged— 
and such challenges have become fashionable in modern psy- 
chology—then at once explanations in terms of the physical 
series take on a special appearance of validity. In other words, 
neurological associationism is the logical descendant of the 
notion of a neural correlate. Then on the other hand we have 


3H. C. Warren, Psychology and the Central Nervous System, Psych. 
Rev., 28, 1921, 249 ff. 

*As instances consider the following: M. Meyer, The Nervous Cor- 
relate of Pleasantness and Unpleasantness, Psychol. Rev., 15, 1908; The 
Nervous Correlate of Attention, ibid., 16, 1909; L. T. Troland, A System 
for Explaining Affective Phenomena, Journ. Abnorm. Psychol., 14, 1920; 
F. H. Allport, A Physiological Genetic Theory of Feeling and Emotion, 
Psychol. Rev., 29, 1922. 

‘For instance, see the og = en in J. E. De Camp’s A Study of Re- 
troactive Inhibition, and E. C. Tolman’s Retroactive Inhibition as Affected by 
the Conditions of Learning, where the neurological suggestions are almost 
ludicrously inadequate to the complexity of the facts presented. 
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a very striking psychocephalic parallelism developed by the 
neurologists themselves, who usually seem innocent emough as 
to all the critical difficulties of such a position. Now it will not 
be questioned that the nervous system plays an essential part 
in ordering and centralising all organic functions, and thus it is 
natural to think of such factors as reflexes, instincts, habits, 
emotions, and so forth, in terms of the functioning of the central 
nervous apparatus. But we question whether the fact validates 
the interpretation. There are serious difficulties in the way of 
treating the ability to form and preserve neural patterns as the 
essential integrating principle in behavior, and regarding ob- 
jective psychology as a study, first of all, of the central nervous 
system. 

In the first place, it should always be explicitly understood 
that any explanation of behavior in terms of the formation and 
functioning of neurograms is hypothetical. A typical and com- 
plex constructive effort in this direction’ begins by urging that 
anatomical detail is not necessary for our comprehension of 
neural function as a ground for psychological explanations. 
The problem of the work is defined as follows: ‘What are the 
simplest assumptions necessary and sufficient to explain hypo- 
thetically the facts of human behavior as dependent on the 
functions of the nervous system?”’* There is of course no ob- 
jection to the legitimate use of hypothesis in science, but un- 
fortunately the programme as thus defined leads us quickly out 
of touch with reality altogether. It is instructive to glance at a 
few of the constructions which have been involved. First we find 
several theories which begin to build up from the assumption of 
modal or qualitative differences among the energies of various 
nerves. Such assumptions are not merely without any founda- 
tion in ascertained fact, but are directly opposed to the findings 
of neurology as far as these go in this direction. Again in Mc- 
Dougall’s view of inhibition by drainage® we have a piece of 
ingenuity which is to be criticised as entirely unverifiable. The 
concept of the synaptic planes as one-way valves is on a some- 
what different footing, for there is some respectable factual 


®To select two out of a multitude of possible dicta consider the follow- 
ing. Bechterew (La psychologie objective, 6) explains that he uses the term 
“psychic” in speaking of neuropsychic processes with a view specifically 
to “les processus cérébraux qui en forment la base.’’ This is the consistent 
point of view of the book. Again, Sherrington (Mechanism of the Mind: 
London Times, September 7, 1922) writes ‘“The cortex of the forebrain is the 
seat of mind.’ 


™. Meyer, The Fundamental Laws of Human Behavior, 1911. 
8Op. cit., xv. 
°W. McDougall, Physiological Psychology, 1905. 
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evidence in favor of it. But it is by no manner of means estab- 
lished, and to try to import it as one of the fundamentals of 
psychological explanation cannot be warranted. 

But the mainstay of neurological associationism is its expla- 
nation of habit as due to the lowering of synaptic resistances. 
Even here, however, there is one important difficulty noted by 
Meyer,'® in connection with the short-circuiting supposed to be 
set up by habit. If we assume that a direct path has been sub- 
stituted for a devious one, it is obviously a question why the 
direct path was not used in the first instance. The explanation 
offered by Meyer is that new neurones actually come into exist- 
ence, or at least ripen into capacity to function, under the tension 
of the system induced by constant repetition. It would be hard 
to find a better illustration of the entirely hypothetical charac- 
ter of these neurological explanations of behavior. 

What is true in this special case holds also of the general 
account of habit in terms of lowered synaptic resistance. As 
Herrick points out, we have simply no knowledge whatever of 
the neurological meaning of habit." The assumption that the 
formation of habit involves functional changes in the synapses 
is, however, peculiarly significant. The logic of the whole pro- 
cedure seems most viciously a priori. Habit formation mani- 
festly does not involve any immediate and obvious change in 
either the receptors or the effectors. Again, there are difficulties 
in believing that the change occurs in the sensory or motor 
fibres. And the known physiological modifications of the cell- 
bodies of the central neurones seem irrelevant as a possible basis 
for an account of hablt. There remain the synapses, and as 
nobody knows very much about them, nobody can contradict 
almost any hypothesis that it may serve our turn to frame re- 
garding them. The whole account is not an explanation at all, 
but an appeal to ignorance. 

If we approach this point of view from another angle, a 
further set of difficulties emerges. Not only are the various 
constructions and brain-schemes offered by neurological associa- 
tionism entirely unwarranted by any direct knowledge we possess 
of nervous function, but they almost egregiously fail to account 
for the phenomena of conscious life for which they are supposed 
to provide a solid basis. The value of a good hypothesis is that 
it directs empirical investigation. But here the order is revers- 
ed. First we investigate and tabulate our facts, and then we 
indulge in speculation to account for them. No important 
psychological discovery has ever been made by drawing brain- 
schemes. We do not begin with a construct of nervous function, 


10M. Meyer, op. cit., 98- 
uC, J. Herrick, An eeediestion to Neurology, 1918, 328-330. 
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and then go on, in the manner of the mathematical physicist, 
to demonstrate such phenomena as retroactive inhibition, per- 
severation, the sequence of forgetting, the optimum distribution 
of practice periods, the relation of affect to memory and the like. 
Our procedure, in fact, is precisely the reverse of this. Our con- 
structions are nothing but gratuitous additions to ascertained 
facts. 

It is often urged as an apology for the treatment of the 
phenomena of learning in terms of brain-schemes that at least 
it has a certain pedagogical value. This, however, raises the 
question in its widest and most crucial form. It may undoubt- 
edly be easy for an elementary class to grasp the plausible con- 
ception of the wearing down of cortical paths; and if this is no 
more than an innocent superfluity, used only for illustrative 
purposes, perhaps no damage has been done. But it is a ques- 
tion whether it does not involve an essentially misleading notion 
of the nature and purpose of psychological analysis. Haldane’s 
views become relevant here. He argues that the biological 
categories are not adequate for psychology,” and that explana- 
tions of mental life in terms of nervous function are to be dis- 
allowed because they treat of the whole in terms of the part." 
This point seems much more defensible than his contention that 
physiology cannot be reduced to terms of chemistry and physics, 
since the assumption of continuity which underlies biochemical 
research is one that bears empirical fruit. Neurophysiology is 
one of the necessary interests of the psychologist; but it has 
been pointed out that we cannot look to it for any factual expla- 
nation of psychological phenomena in general, and indeed not 
even of the detailed phenomena of learning. When an account 
in neural terms is forced, it becomes purely schematic and hypo- 
thetical, and in fact essentially outside the realm of scientific 
psychology. 

A final and very important criticism is that presented by 
Weiss.“ He contends that objective psychology must take into 
account the individual-social aspect both of stimulation and of 
response. ‘The writer believes that a very important part of the 
behaviorist’s problem is that of establishing behavior categories 
which will displace the traditional methods of representing the 
social status of the individual.” A behaviorism which confined 
itself to a study of the central nervous system, and rejected 
everything which could not be translated into terms of nervous 
function, would almost stultify itself by cutting itself off from all 
vital content. It may be said that we merely propose to employ 


12J. S. Haldane, Are Physical nye and Psychological Categories 
Irreducible? Proc. Arist. Soc., 1918, 419-47 

BJ. S. Haldane, The New ’ Physiology = Other Addresses, 1919. 

144A, P. Weiss, op. cit. 
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the nervous system as the integrating agency, without limiting 
our science to any such narrow scope. But the difficulty remains; 
for many of the phenomena with which psychology has to do 
are very remotely related to nervous function, and are in no way 
illuminated or explained when represented by brain-schemes. 
Thus we are bound inevitably to seek a wider and more ade- 
quate as well as a more factual and solid principle of integration. 


2. Reflexology® 


Another and very different type of behaviorism regards the 
reflex arc as the fundamental element in behavior, and seeks to 
interpret all psychological phenomena as patterns of reflexes. 
It may be worth while briefly to note that it is essentially con- 
trasted with neurological associationism, for objective psychol- 
ogy itself is so new that its subdivisions are not yet clearly 
recognised. The basic distinction is that here the reflex circuit 
is taken as the irreducible unit for analysis, and it is urged that 
the division of the nervous system into central and peripheral 
mechanisms, while it may have physiological and anatomical 
importance, has no meaning for psychology. Bechterew" offers 
little in the way of hypothetical construction to explain his in- 
stinctive, associated, imitative, symbolic and personal reflexes. 
He simply presents them as patterns discovered by a direct and 
factual analysis of behavior, without making efforts, in the man- 
ner of Meyer, to go “behind” them. And Watson’ severely 
criticises the tendency to present brain-schemes in explaining 
psychological phenomena, even though admitting freely that 
the data of neurology may be of high importance. It is clear, 
then, that here we are in the presence of a tendency radically 
different from that which was first considered. Instead of deal- 
ing in terms of associations set up in the centres, we now look 
for our principle of integration in Sherringtonian groupings of 
reflexes. 

The first thing that strikes us in criticising this account of 
objective psychology is the vagueness with which the term 
reflex is used. The “reflexology,” in fact, is apt to become quite 
nominal, and this seems to undermine its validity as a system. 
This difficulty is perhaps most evident in the work of Bech- 
terew. His systematic treatment of objective psychology, in 
spite of the great mass of interesting and significant empirical 
detail which is so freely introduced, amounts as a whole to a 
petitio principii. He lays down the following programme. ‘En 


This term is borrowed from Bechterew as the most apt designation 
of this tendency familiar to the writer. Calkins’ ‘‘extreme behaviorism” 
obviously will not do, because it is intended to suggest a contrast with 
“modified behaviorism,” which Warren has pointed out as quite illegitimate. 

16W. Bechterew, La psychologie objective, tr. par N. Kostyleff, 1913. 

17J. B. Watson, Psychology, 19. 
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fin de compte, tout acte neuro-psychique peut étre réduit au 
schema d’un réflexe ov l’excitation, atteignant l’écorce cérébrale, 
éveille les traces des réactions antérieures et trouve, dans celles- 
ci, le facteur qui détermine le processus de la décharge.”” But 
his method is merely to label every kind of neuropsychic process 
a reflex; and so far as one can see, the label is quite gratuitous 
and adds nothing. Let us consider as a single good illustration 
his treatment of language as a “‘symbolic reflex.’"* We are told 
that “la parole humaine est une modalité des réflexes associés.””!® 
In this development of language he distinguishes between the 
formation of concrete, generic and abstract complexes. But the 
amazing feature of this account is his claim that the development 
of language is closely analogous to the development of the con- 
ditioned plantar reflex. It is very difficult to deny that here 
(and this is a typical case) Bechterew is assuming what he has 
to prove, namely, that to subsume language behavior under the 
general head of reflex behavior is either possible or useful. He 
clearly seems to be twisting the facts to fit into the scheme of the 
reflexology. 

Much the same criticism can be urged against the work of 
Watson on its systematic side. Watson gives definitions of 
instinct, habit, and emotion as specific reflex patterns. But he 
makes no attempt to show just what segmental reflexes go to 
make up these alleged patterns. The segmental reflex is an ab- 
straction even for neurology, and one fails entirely to see the 
point of using it as the ultimate datum of psychological analysis. 
If we wish to understand the nature of nervous function and the 
part played by the nervous system in the milieu interne we shall 
have to deal intensively with the compounding of simple re- 
flexes.2® But this by no means implies that we ought to regard 
every type of behavior as essentially organised out of simple 
segmental reflexes. Objective psychology cannot find its princi- 
ple of integration here. 

Further light on the claims of reflexology is derived from a 
study of its treatment of learning. Having repudiated brain- 
schemes, amd (so far as Watson is concerned) retention-traces, 
it becomes a problem how to explain the modifiability of be- 
havior through use. In general an account is provided by the 
work that has been done on the conditioned reflex. We have 
seen how Bechterew regards all the more complicated acquired 


180 p. cit., ch. viii., pt. 2. 

197 bid., 371. 

20This is, of course, a main topic of Sherrington’s Integrative Action of 
the Nervous System. There is no doubt that conceptions developed in this 
work have deeply influenced Watson; but in going over from Sherrington’s 
positions directly to an account of psychological phenomena as reflex 
patterns he is guilty of a non sequitur. 
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types of behavior as essentially “associated” or conditioned re- 
flexes. Watson writes: ‘Between the purely instinct-reflex 
level of activity seen at birth and the level represented by defi- 
nite habits. . . . there is a stage of activity of the habit kind 
deserving more consideration than it has hitherto received. . . . 
The pattern of the activity is not complex and for this reason it 
is often spoken of as being the putting on of new instinctive part 
activities. Our own view is that they are of the conditioned 
reflex type and are therefore acquired.’ The more elaborate 
acquisitions of later life would not necessarily involve an entirely 
different kind of learning, but merely an increased momentum 
and complexity in the whole mass of learning. Lashley also 
insists that the conditioned reflex is typical of learning,” and 
even goes so far as to suggest that a complete psychology of 
learning could be built up from this basis. 

Unfortunately, however, we cannot admit that the work on 
the conditioned reflex provides us even with the elements of an 
account of learning. Pavlov finds that the study of the condi- 
tioned reflex casts much light on the functioning of the cerebral 
hemispheres, and with this, of course, we have nothing to do. 
But we strongly believe that the psychological significance of this 
work has been greatly exaggerated. The work of Doutchef- 
Dezeuse* and of Gley and Mendelssohn,” if measurably sus- 
tained, would completely undermine the explanation of learning 
in these terms. For, clearly, if a complex mass of psychic ele- 
ments, such as memories, emotions, imagery, and the like, neces- 
sarily intervenes whenever a conditioned reflex is set up, the intro- 
duction of the concept will not simplify but very greatly compli- 
cate our psychology of learning. However, these elaborate 
psychical constructions seem gratuitous, and to that extent the 
protests of Pavlov™ and Lashley” are justified. At the same 
time the critical point raised is quite serious and plausible 
enough to make us hesitate long before sweepingly accepting the 
notion of the conditioned reflex as an explaining concept. In 
particular, the experiments of Watson seem open to objection. 
Hamel?’ repeated his experiment on the finger reaction,” and by 


2J. B. Watson, Psychology, 269-270. 

2K. S. Lashley, The Human Salivary Reflex, Psych. Rev., 23, 1916. 

3M. yoy gg L’image et les réflexes conditionnels dans les 
travaux de Pavlov, 19 

Gley and Mendelssohn, Quelques sur le réflexe 
salivaire esnitilenne’ chez l’homme, Compt. rend. Soc. de biol., 1915. 

aJ. — Huxley Lecture, Lancet, 1916. 


a7], oy "Hamel, A Study and Analysis of the Conditioned Reflex, 
Psych. Monog., 1919. 
J. B. Pang The Place of the Conditioned Reflex in Psychology, 
Psychol. Rev., 23, 1916, 89 ff. 


PRINCIPLE OF INTEGRATION IN OBJECTIVE PSYCHOLOGY 9 


calling for introspections and observing the reaction time of the 
conditioned reflex, concluded that intervention of psychic ele- 
ments is involved. Cason, however, obtained precisely contra- 
dictory results. Working with the palpebral reaction he found 
that the reaction-time of the conditioned reflex was very much 
faster than with the voluntary movement,”® and he set up a con- 
ditioned reflex with the iris reaction*® which is, of course, in 
effect involuntary. The conclusion seems to be that valid 
conditioned reflexes are possible in certain cases, but that in 
dealing with the more complex and voluntary type of reaction 
it is exceedingly probable that other elements are involved. 
Thus the conditioned reflex cannot be taken as the simplest 
complete type-case of learning. The work of Watson on emo- 
tional reactions confirms this view." In conditioning the alleged 
fear-reaction to indifferent stimuli we have something far more 
complex than a study of the conditioned reflex itself. Rather it 
is a study of a highly complex piece of learning which itself calls 
for further analysis. The value of Watson’s work in the field is 
that it shows the importance of what he elsewhere calls sensory 
habits,” that is, the tying up of a single response to a number of 
different stimuli. The great importance of sensory habits in 
learning, to which far too little attention has been paid, is the 
more evident when we bear in mind the numerical excess of 
sensory over motor fibres. 

We can now bring to a head our criticism of this whole tend- 
ency. The proposal to regard the segmental reflex as the ulti- 
mate unit of behavior seems definitely to break down. When 
we speak of an instinct, a habit, or an emotion, as a pattern of 
reflexes our description is purely nominal and ideal, and in no 
sense constitutes an explanation. The whole interest of psy- 
chology is focussed upon the pattern and not upon the reflexes. 
And also the notion of the conditioned reflex can give us no more 
than a nominal and very questionable basis for the treatment of 
learning. It cannot be demonstrated that even the formation of 
all sensory habits is in any significant sense a process of condi- 
tioning reflexes. Most of the striking cases of learning which 
have been studied with a view to reducing them to this category 
either do not involve conditioned reflexes at all, or involve other 
elements as their most important and prominent constituents. 
Thus evidently the attempt to find a principle of integration 


29H. Cason, The Conditioned Eyelid Reaction, Journ. of Exp. Psychol., 
5, 1922. 

30H. Cason, The Conditioned Pupillary Reaction, ibid., 5, 1922. 

J, B. Watson and R. Raynor, Conditioned Emotional Reactions, 
ibid., 3, 1920. 

2J. B. Watson, Behavior, 220 ff. 
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for objective psychology in a Sherringtonian compounding of 
reflexes, with the notion of the conditioned reflex superadded to 
account for learning, breaks down. 


3. Mnemic Causation 

It seems that objective psychology must seek a different and 
wider principle of integration to account for the facts of its 
field. There is abundant evidence to be found in the pages of 
the journals and in recent publications generally that psycholog- 
ists are fully alive to this necessity; and it may help us to form- 
ulate our own positive suggestion if we briefly review three 
tendencies now before us that may be interpreted, at least in 
part, as protests against a narrow conception of the sphere of 
behavior and an inadequate formulation of the principle of in- 
tegration. 

The first of these is the point of view developed by Semon. 
Several points in regard to his conception of the engram are in- 
structive here. It is not regarded as a specific pattern, and thus 
cannot be thought of as in any way equivalent to a neurogram. 
Semon himself characterises it as follows: “. . . nichts anders 
ist als eine verainderte Disposition der reizbaren Substanz in 
bezug auf die Wiederholung dieses Erregungszustandes.’’* 
Though this seems like a very indefinite description for an 
entity so fundamentally important, Semon tells us that engrams 
are found throughout the entire organic world, and that the ac- 
tivities of the individual very largely depend upon a store of 
engrams (Engramschatz)*. Furthermore, engraphic effects can 
carry over from one generation to another. The primary indiff- 
erence condition occurs somewhere along the parental line, and 
the offspring directly inherit a secondary indifference condition. 
The conception of integration involved is perhaps most clearly 
seen in the two laws of engraphy and ekphory: “all simultane- 
ous excitements in an organism form a connected simultaneous 
excitement-complex, which as such works engraphically”, and 
“the partial return of the energetic situation which formerly 
worked engraphically operates ekphorically on a simultaneous 
engram-complex.’’® 

Two general criticisms of this point of view seem to be rele- 
vant to the present discussion. In the first place, we cannot 
agree to Semon’s contention that mnemic phenomena are 
exhibited by all organic beings from the protista upwards. To 
say that all learning, in the widest sense of the term, from that of 
unicellular organisms to man, is due to the formation of engrams 
is a thesis impossible of verification, and involves a prima facie 


%R. Semon, Die Mneme, 1911, 38. 
%4]7bid., ch. 2. Also cf. Die mnemischen Empfindungen, 1909. 
% Die mnemischen Empfindungen, 146 and 173; Die Mneme, 200 f. 
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tendency to ignore essential differences. Then, secondly, the 
phenomena of learning, even in man, by no means necessarily 
imply the existence of such entities as engrams. Indeed the idea 
that each piece of learning depends on the existence of a unitary 
engram, distinct from all others, and capable of preserving its 
identity in a discrete aggregate or store of engrams, seems merely 
to add to, rather than to diminish, our difficulties. 

The second of our three tendencies is that of Gestalt-psy- 
chologie, which expands a phenomenological account of percep- 
tion into a method of general application throughout psychology. 
The justice of interpreting the phenomenological tendency as in 
part a protest against a narrow conception of psychological 
integration is evident from Koffka’s criticism of associationism 
in general and of the behaviorism of Watson in particular.* The 
central thesis of the school is that mental life consists always of 
structures (Gestalten). We do not respond to discrete stimuli, 
but to a continuum. On the introspective side, the effort to 
analyse complex contents down into sets of discrete sensations 
is hopeless; for we begin with unified and articulated structures 
from the very first, and these cannot be further resolved. Ina 
certain sense this implies that psychology need look for no prin- 
ciple of integration, as the primary real, the primary datum, is 
found to be structure already integrated. But here we come 
upon what is precisely the difficulty of the position. We may 
be forced to admit that we never encounter certain elements, 
e.g., sensations, in a “free’’ and discrete state, and that the 
attempt to build up the content of conscious life out of patterns 
of these elements is highly artificial. But it is just as artificial 
to regard mental life as consisting of unitary, individuated 
structures which preserve their independent identity. The 
picture which is presented of education as consisting in the prog- 
ressive addition to a store of structures is open to precisely the 
same objection that we urged against Semon’s Engramschatz. 
We cannot agree that the phenomenologists have solved the 
problem of integration by denying that any such problem exists. 

The last of our three tendencies is what has been called 
“organismic” behaviorism. This is admirably presented, in a 
number of papers, by Kantor. The attempt is made here to 
present the nature of instinct, reflex, emotion, perception, and 
so forth, directly as stimulus-response complexes. One or two 
specimen points made by Kantor will suffice to make the pro- 
gramme clear. He regards emotions as “no-response”’ activi- 
ties. ‘Unlike any other type of behavior the emotional reaction 
is not a positive response to a stimulus but rather a failure of a 
stimulus-response coordination to operate. Emotions are 


%*K. Koffka, Die Grundlagen der psychischen Entwickelung, 1911. 
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therefore essentially ‘no-response’ activities.’””’ And his comment 
on the work of Cannon, which is instructive for an understand- 
ing of his general view, is that it is really not an investigation of 
emotion at all.37 Again, we find a characterisation of instinct 
derived from direct inspection of the stimulus-response elements 
involved, and bringing in nothing at all about preformed neural 
paths or groups of reflexes. ‘An instinct is a comparatively 
simple and direct response to a specific stimulating object or 
condition. It is in fact the functioning of a connate potential 
reaction system which is organised from simple psychophysio- 
logical dispositions or tendencies to respond to stimuli.’** 
Again, in distinguishing between the anthropological and philo- 
logical and the psychological interest in language he writes: 
“the psychologist must look upon language as a series of inti- 
mate actions of particular persons, speaking, reading, listening, 
gesturing and interjecting, in short, adaptive responses.’’*® His 
general point of view is well expressed when he says: ‘when 
a physical object induces a reaction in the organism that object 
obviously becomes a datum for psychology and we call that 
object a stimulus.”*° And by way of elucidation: “by the term 
organismic we mean to point out the absolute inseparability of 
the factors in an emotion or any other psychical act. Emotions 
as acts of a unique individual cannot be thought of as composed of 
parallel or interacting paths.” 

The strength of this position is that it implicitly and directly 
recognises the wide scope of objective psychology, but does not 
invoke noumenal entities such as engrams and Gestalten, 
physiological fictions like neurograms, or partial processes 
distended to an illicit generality like the conditioned reflex. 
But, it may be asked, is it not superficial, does it not completely 
fail to recognise the necessity for some principle of integration? 
The answer is that it is by no means necessarily inadequate in 
the sense that it ignores the problem of integration or makes a 
solution impossible. Direct inspection of functional adjustment, 
such as is advocated by organismic behaviorism, yields a feasible 
and adequate account of the principle of integration. 

Suppose we raise the question why a specific response occurs: 
the cause will not have been exhaustively described merely by 
reference to the immediately preceding stimulation. The im- 


37J. R. Kantor, An Attempt toward a Naturalistic Description of 
Emotions, Psychol. Rev., 28, 1921. 

384 Functional Interpretation of Human Instincts, ibid., 27, 1920. 

39An Analysis of Psychological Language Data, ibid., 29, 1922. 

4°Association as a Fundamental Process of Objective Psychology, ibid., 
28, 1921. 

41An Attempt toward a Naturalistic Description of Emotions, ibid., 28, 
1921. 


a 
4 


PRINCIPLE OF INTEGRATION IN OBJECTIVE PSYCHOLOGY 13 


mediate and present sequence of stimulus and response is more 
or less mysterious without some reference to the individual’s 
past. As we have shown at length, we cannot hope for an expla- 
nation in terms of neurological constructions or of the com- 
pounding and conditioning of reflexes, and the engram theory 
and the Gestalt theory are both unsatisfactory. Now the organ- 
ismic point of view suggests an approach to the difficulty from 
another angle altogether. Why can we not say of a given re- 
sponse that it is either wholly the result of the preceding stimu- 
lus, when we should have a purely hereditary connection, such 
as is presumably found only with great rarity and under highly 
special conditions,—or that it is the result of the immediately 
preceding stimulating situation, together with a past sequence 
of stimulus-response complexes? In this case we have the result 
of training, which, be it noted, we have formulated in a dis- 
tinctive manner. Our suggestion is that, in the case of any ac- 
quired reaction, the total proximate cause is not the immediate 
stimulus, but that it must be expanded to include an indefinite- 
ly large series of past stimulus-response complexes. If we ask 
how a telegrapher is able to use his key with such dexterity, we 
do not explain in terms of the visual-postural-kinaesthetic 
stimulating situation together with neural patterns, or sets of 
conditioned reflexes, or engrams. We explain in terms of the 
present stimulating situation together with past similar situations. 

Now here we have precisely what Russell, borrowing a term 
from Semon, has called mnemic causation.” In ordinary physi- 
cal causation, which is the basis for physical science, the proxi- 
mate cause of an event is that which immediately precedes it 
in time. But in mental life this is not the case. It should be 
specially noted that our conception is not at all that any action is 
preceded by a long and determinate chain of causes and effects. 
This is a commonplace assertion that can be made about any 
event whatever. Our point is, once more, that the complete 
proximate cause of any acquired action is a whole string of past 
events in the history of he organism. The individual carries 
his past along with him in a unique manner. If we ask why the 
electric light has gone out, it is an adequate answer to say 
“because someone threw a switch and cut off the current.” On 
the other hand, if we ask why a pianist plays a certain composi- 
tion so well, it is obvious that to explain in terms of the immedi- 
ate stimulating situation is absurd. We have to say that the 
reason is that he has practised it innumerable times, has been 
drilled and criticised in his interpretation of it, and has played it 
often enough in public to have full self-confidence. This is no 
— behind the behavior, but the actual immediate cause 
itself. 


42B. Russell, The Analysis of Mind, 1921, 77-107. 
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It is suggested that in mnemic causation we have the princi- 
ple of integration that is required by objective psychology. A 
number of points are to be urged in this connection. 

(1) In the idea of mnemic causation we come upon the fact 
which the various theories of integration we have been discussing 
endeavor to formulate. In particular, of course, neurograms 
and engrams are hypothetical constructions designed to account 
for the unique manner in which a living individual carries for- 
ward his own past. But why are such constructions necessary 
at all? Why should we not merely be content with the facts as 
they stand? Without arguing at all as to whether Weiss’ 
formulation of behaviorism already cited is the only or the best 
psychological programme, we may claim that it is at least a 
feasible programme. What it involves is simply a natural his- 
tory of the individual’s stimulus-response complexes. We return 
to Haldane’s contention about the irreducibility of psychological 
categories when we insist that explanations in terms of neural 
constructions, or conditioned reflexes, are not valid, but that 
what we need is merely a direct recognition of the fact which 
these hypotheses approach, the fact of mnemic causation. 

(2) Adopting the organismic point of view and recognising 
mnemic causation as our principle of integration, we immediate- 
ly straighten out the relations of psychology to other sciences. 
Its relation to neurology and physiology is no longer that sug- 
gested by neurological associationism. We do not desire to 
know what happens in the synapses or the cortex because we 
think that here we shall find the ultimate explanation of our 
problems. Knowledge of obscure bodily changes is important 
because not until the organism has been made, so to speak, 
transparent to the eye of science can we be sure that we know 
precisely what is involved when a response takes place. Our 
interest in neurology and physiology, then, is merely the wish 
for a refined and precise description of responses. As to the 
relation of psychology to the social sciences, it is evident that 
we have here a sufficiently broad interpretation of the objective 
point of view to make possible an account of the individual- 
social aspects of behavior emphasised by Weiss. At the same 
time, the fact that we are always in effect dealing with events as 
mnemic phenomena makes it possible to preserve the distinctive 
psychological point of view everywhere. 

(3) We see that the notion of mnemic causation is a fruit- 
ful and natural hypothesis for objective psychology. In the first 
place it enables us to give an account of heredity that is valid 
for psychology, as being constituted of stimulus-response com- 
plexes that occur without training. We do not refer to nerve- 
schemes to explain instinct and reflex, and in so far as we study 
the inherited structures at all it is merely in order to have a 
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better detailed picture of the functions. In the second place, 
every direct study that has been made by psychology of the 
effects of past experience can be nothing else than a study of the 
detail of mnemic causation. Objective psychology can validly 
raise two types of questions. First, it can raise the descriptive 
question what kind of functions instinct, reflex, emotion, will, 
language, perception, etc. may be. We then give an organismic 
account in terms of stimulus and response. Secondly, it can 
raise the causal question how such and such a behavior comes 
into existence, closely related to which is, of course, the question 
what types of behavior actually are in existence. We then deal 
in terms of mnemic causation. 
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at the Salpétriére—observations made with an exactitude and re- 
ported with a clarity and suggestiveness which we have often 
had cause to admire. 

When such a man turns his attention for the first time! to the 
psychology of religion, it is time for all interested parties to 
take notice; for something fresh and stimulating is to be ex- 
pected from him. Such at least seemed to be the feeling of the 
lecture-going public at Paris; for which Janet announced, for 
the winter of 1921-22, a course on the “Evolution of Moral and 
Religious Conduct”, they crammed his dingy lecture-room to its 
capacity at the first session, and all the winter long they cheer- 
fully endured the discomforts of backless benches and bad 
ventilation without once flagging in their interest. The popular- 
ity of the course was due in some measure, to be sure, to the 
scintillations of Janet’s Voltairean wit—which no dull repro- 
duction could ever hope to preserve undimmed—but chiefly, 
I believe, to the intrinsic importance of the subject and the 
originality of the views presented. I am confident that I was 
not the only foreign auditor who felt that these lectures alone 
had repaid him for his trip to France. 

These are my reasons for hoping that an account of these 
lectures,? with a few notes and comments, will be welcome to 


American students of the psychology and philosophy of religion. 
It is to be hoped that the substance of the course will eventually 


Directly, that is. The student of the psychology of religion will find 
studies of ecstatics, religious paranoiacs, etc., scattered all through Janet’s 
writings. The following bibliography may be of use to those who wish to 
acquaint themselves with these studies: 

(1) L’ Automatisme psychologique, 1889; 7th ed., 1913. 

(2) Baco Verulamius alchemicis philosophis quid debuerit? (Doctor’s 
thesis at Sorbonne, 1889.) 

(3) Etat mental des hystériques: les stigmates mentauz; les accidents 
mentauz, 3 vols., 1892-94; 2nd ed., 1 vol., 1911; Eng. version, 1901 (“The 
Mental Siate of Hystericals’’). 

(4) Névroses et idées fixes, 2 vols., 1898 (in collaboration with F. 
Raymond). 

(5) Les obsessions et la psychasthénie, 2 vols., 1903 (collab. Raymond). 

(6) The Major Symptoms of Hysteria (lectures at Harvard Medical 
School), 1907; 2nd ed., 1920. 

(7) Les névroses exposition), 1910. 

(8) L’ Alcoolisme et la dépression mentale, 1915. 

(9) Les médications psychologiques, 3 vols., 1919-20. 

Numerous articles in the Archives de Neurologie, the Revue philoso- 
phique, the British Journal of Psychology, and especially the Journal de 
psychologie normale et pathologique, 1904 ff., ed. Janet, Dumas. 

For reports of Janet’s lecture courses, see the Annuaire du College de 
France. 

*In fairness to Janet, it should be made clear that he neither guaran- 
tees the exactitude of my résumé, nor holds himself committed to views 
tentatively advanced in a series of popular lectures. 
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be published ; but meanwhile discussion cannot wait, for Janet 
has raised numerous issues of major importance with regard to 
the origin, function, and future of religion. 


Janet began with a few comments on the title of the course. 


(1) “CONDUCT” (literally conduites, in the plural. It would be con- 
venient if we could also use the plural, and speak of ‘“‘conducts’”’ or “‘be- 
haviors” as we speak of “actions’’). The use of this word implies the 
“external” point of view in psychology, according to which psychology is 
“the science of the external reactions between the organism and the 
environment.’’* 

Ever since Descartes set the internal phenomena of consciousness in 
the foreground of philosophy, psychology has—until very recently— 
followed in his train. If his subjectivistic lead be advantageous from the 
philosophical point of view—which may be doubted—it has at any rate 
proved “deplorable” from the scientific. To conceive that consciousness 
is the fundamental thing, and action the secondary, is totally to miscon- 
ceive the situation. In order of time, action precedes thought, desire is 
only an abridged action, and external discussion between man and man is 
more primitive than that internal discussion which constitutes thought. 

(2) “EVOLUTION”. This is purely a methodological term. To speak 
of the “evolution” of moral and religious conduct, and to divide the pro- 
cess into higher and lower stages, is not to say that history presents any 
such continuous progression from lower to higher. We merely assert that, 
for purposes of study, the most useful order is that of increasing complexity 
and increasing perfection. 

Nevertheless, if we analyze conduct into its simpler and its more com- 
plex forms, we shall discover that the simpler types are common to the 
infant, the savage, and the mental defective, while the more complex types 
are peculiar to civilized man in his normal mental state; so that our order 
of evolution is not merely arbitrary. For the reconstruction of the earlier 
levels of conduct we are not solely dependent on anthropology, for we can 
study those identical levels of conduct in the child and in the mentally 
subnormal individual. Mental diseases are nothing more nor less than the 
disappearance of certain higher, more complex levels of conduct, and the 
e eration of certain lower, simpler types. Anthropology, child psy- 
chology, and psychiatry confirm one another. 

But what are these levels through which conduct must climb in the 
course of its evolution? Janet assumed that his auditors were familiar 
with his “hierarchy of mental tendencies,”’ and so contented himself with 
outlining it upon the blackboard. I give herewith a somewhat fuller out- 
line, based upon the important lectures which Janet had recently given at 
the University of London, entitled La tension psychologique, ses degrés, ses 
oscillations. These lectures, published in the British Journal of Psychology, 
Medical Section, 2, 1920-21, 1 ff., 144 ff. and 209 ff., form the best possible 
introduction to Janet. 


3 Janet tells me that he may perhaps give a place to these lectures, in 
substance, in a book he hopes to write on the “Psychology of Behavior” 
(Psychologie de la conduite). 

4Janet’s point de vue externe seems to be identical with what we call 
the “‘behavioristic’’ point of view. American behaviorists apparently are 
not aware of the close parallel which exists between his form of anti-intro- 
spectionism and their own. In a recent lecture at Teachers College, Wat- 
son made the statement that the behavioristic method had never yet been 
applied in the field of abnormal psychology. Either I am wrong in classify- 
ing Janet as a behaviorist, or Watson was mistaken. 
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1. Reflex level: explosive reaction, in which discharge takes place all 
at once. 

2. Perceptive or suspensive level: retarded discharge. 

3. Social or socio-personal level: common to the higher animals, pri- 
mitive man, and idiots;' conduct with reference to other members of the 
same species; distinction of Self from Other. ‘“The individual no longer 
reacts merely to the stimuli which come from the external world, he reacts 
to his own reactions” (Brit. Journ. Psych., loc. cit., 147). 

4. Level of elementary intelligence: imbeciles; ‘combination of two 
ceptive conduites into a single synthetic act”’ due to the necessity of adding 
something to one Ps acts “to make them social, to render them intelligible 
to others” (ibid., 149). 

These socially tatelligible acts are the beginning of language, and mark 
the transition to the human stage, for man is an “animal bavard’’. All 
succeeding levels are characterized by ‘‘the establishment of es and more 
complicated relations between speech and language”’ (ibid., 

5. Assertive level (niveau asséritive ou pithiatique): ton ‘oe le débile 
mental; roughly equivalent to Lévy-Bruhl’s “pre- Jogical” stage. “The 
assertive tendencies”, says Janet in an explanatory note to me, “are 
characterized by the application of language to conduct, by the active 
union between language and the movement of the body (membres) which 
constitutes the essential part of primitive will and belief.” At this stage, 
desires are inseparable from beliefs; beliefs are not inhibited by the con- 
sciousness of inconsistency between speech and action. 

6. Reflectivelevel: lV égoiste passioné; beginnings of internal conversation or 
thought, which “reproduces within ourselves the discussion of an as- 
semblage, and which does not permit the giving of assent until after an 
inward discussion” (ibid., 155). 

7. Ergetic or rational ‘level: the system-builder; beginnings of self-imposed 
discipline of the will and the thinking-process (work, ascetic morality, and 
logic); appearance of systems of philosophy judged by the test of inward 
consistency. 

8. Experimental level: the scientist; subjection of human desire and 
human logic to further discipline through application of the test of con- 
formity to external nature.® 

9. Progressive level: the genius; appearance of the idea of progress and 
the conscious quest of progress; a stage still lying far above the average level 
of human intelligence. 

Conduct at these higher levels is more difficult than conduct at the 
lower levels, in that it is more efficient (adapted to its specific end), more 
complex (hence more acutely conscious), pie 9 more elaborately systematized 
into long unified sequences of acts. It requires higher mental tension to 
bring it to successful completion, and a single act consumes more mental 
energy or force than a multitude of lower-level, lower-tension acts,—as may 
be seen in cases of ‘‘derivation,’’ when the patient performs a multitude of 
low-tension acts in place of a single high-tension act from which he shrinks 
(ibid., Lecture I, La force et la tension psychologiques). 

The questions to consider in attempting to describe the “evolution” 
of moral and religious conduct are therefore the following. 

1. At what level does the type of conduct with which we are concerned 
first appear? 

2. What characteristic forms does it assume at each successive level 
thereafter? Does it tend to persist or does it tend to become so radically 
transformed that it may be said to disappear? 


5For parallel between levels of mental evolution and the well-known 
levels of mental degeneracy, see B. J. Ps., loc. cit., 209 

6Cf. levels 6, 7, and 8 of Janet’s hierarchy with matte “theological,” 
metaphysical” and “‘positive’’ stages. 
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Janet paused to remark that generalizations about “man” and his 
moral and religious nature are foolish; it is necessary to specify what grade 
of man is to be studied. Most differences of opinion about the nature of 
morals and religion arise, he said, from the fact that different levels of 
conduct are studied by different investigators. For example, the wide 
variations between Durkheim’s and Leuba’s’ descriptions of religion arise 
from the fact that Durkheim studies conduct at the social, elementary 
intellectual, and assertive levels, where the rite and the myth are in the 
foreground, while Leuba studies it at the reflective level, where the divinity 
first enters upon the scene. 


I. PRELIMINARY DESCRIPTION OF MORAL-RELIGIOUS CONDUCT 


Acknowledging the difficulty of framing a definition of 
moral or religious conduct which will apply at all levels of 
conduct, we must nevertheless describe their nature in a general 
way at the very start, if we are to recognize them when they 
appear in the course of mental evolution. In this preliminary 
description, we need not distinguish sharply between moral 
conduct and religious conduct, for it is only late in the history 
of mental development that they become differentiated. 

What, then, is the distinctive function of moral-religious 
conduct, which distinguishes it from all other types of conduct, 
at all the levels of conduct? The answer is, in a word, the func- 
tion of government, organization, control. Other types of con- 
duct are defined by their content, their object, their specific 
goal; but moral conduct mingles with all conduct, and controls 


the budget of all the mental forces.® 

To speak of a “budget’’ of mental forces is not to use purely fanciful 
language. The control of household and national finances is only a special 
form of a far more general type of conduct. Wherever you have expenses 
and receipts you have a budget; wherever you have the attempt to keep the 
sum of the expenses below the sum of the receipts, you have economy; and 
the instinct of economy is one of the most elementary racial instincts, and 
the root of all morality. The economy of one’s financial resources is a 
secondary moral task; the economy of one’s mental resources is the primary 
moral task. In describing the moral task we may therefore most aptly use 
financial metaphors. 

(1) M os prea These create the moral problem. That they exist 
is evident, for they sometimes lead to mental bankruptcy, and frequently 
lead to various degrees of mental poverty—which is an accurate appellation 
for mental disease. Fatigue is “the suspension of action in prevision of 
future bankruptcy,” yielding to fatigue is the beginning of all morality. 
If we study the mentally bankrupt or poverty-stricken—the war has left 
plenty of Bn in our midst—we may easily perceive what types of action 
are ruinous or expensive. For one thing, the cranking-up (mise en train) of 
any action is very expensive. The mentally bankrupt can often continue 
an action they are incapable of beginning. Again, the effort to surmount 


7Janet. considers Durkheim and Leuba the two greatest figures in the 
field of the psychology of religion. 

8Cf. this definition of moral conduct in general with Coe’s definition of 
religion as an organizing tendency immanent in all the mental functions. 
ys and morals often coalesce in Coe’s psychology, as they always do 
in Ames’. 
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obstacles that unexpectedly appear in the midst of an action is of course 
costly; the weak shrink from it. To end an action costs almost as much as 
to begin it; many mentally diseased people cannot stop doing what they 
once have begun to do. Finally, decisions or conflicts of duty take great 
strength; the diseased always try to get others to decide for them. 

What is this ‘force’ that is expended in action, and whose exhaustion 
means mental bankruptcy? Janet has an aversion for metaphysics, and 
does not define it; but he is convinced that it is as real and objective as 
electricity. If we study it long enough, he says, we may come to measure its 
volts and amperes. Subjectively, its expenditure is accompanied by certain 
emotions; sadness, fear of action, etc., are the characteristic emotional signs 
of its exhaustion; but our method leads us to look at it rather from the 
objective, realistic standpoint. 

(2) Mental receipts. The ultimate sources of mental energy seem to 
be physiological: the functioning of the alimentary and respiratory organs, 
the impact of light upon the body, the influence of electrical currents, etc., 
etc. Such receipts are taking place all the time, but the balance between 
receipts and expenditures is always unfavorable except during sleep. Sleep 
is the great renewer of energy, not because the receipts are then greater— 
as a matter of fact, they are less—but because expenses are temporarily 
reduced almost to nothing. 

Men’s psychological incomes are very different. Here above all the 
native ra an of men becomes evident. Each man’s income is like a 
fixed salary, hardly varying from day to day. To be sure, the rich man’s 
salary often seems variable; he accomplishes marvels of industry sometimes 
and little or nothing at other times; but this apparent fluctuation of energy 
is due to the fact that he never spends his whole income. His wealth is so 
great that neither moderate nor extravagant spending makes any appreci- 
able dent in his pocket-book. He could always do more if he would. But 
examine the poverty-stricken neurasthenic, and you will see at once how 
rigidly fixed is his income. He can always accomplish exactly the same 
amount of work before collapsing; and if he is wise, he will not attempt to 
compete with men of larger income. 

However, there are certain emergencies when not even the richest 
daily income is capable of covering the expense—times of danger, when 
one’s own life or that of dear ones is threatened, times when fortune, 
honor, or native land is at stake. At such times, as James points out in 
“The Energies of Men,” one suddenly discovers that reserves of energy lie 
at hand such as one hardly dreamed of possessing, and things are ac- 
complished that in ordinary times are impossible. Not only do the actions 
multiply in speed and vigor, but the emotions run up into the heights of joy 
and exultation, and the whole world takes on a brighter hue. metimes 
illumination or photism is actually experienced. Joy and illumination are 
the infallible uiiodies signs of extravagant mental expenditure; one has 
the sensations of the man who has “‘money to burn” fone it recklessly 
right and left, regardless of the outcome. 

Whence come these unsuspected reserves of mental energy? Well, all 
instincts, tendencies, and habits carry with them a store of force sufficient 
to procure their own realization. They have a charge attached to them, as 
it were. Whatever stimulates the tendency releases the force. Instincts 
or primitive tendencies carry especially heavy charges. McDougall indeed 
considers that power belongs only to two or three primitive tendencies— 
life, maternity, power—and that all others derive their power from these; 
but Janet, after weighing the issue in the controversy between McDougall 
and other American psychologists,® is inclined to agree with McDougall’s 


*Janet mentioned Hocking as the chief opponent of this view of 
McDougall’s. I should think that Woodworth’s ‘Dynamic Psychology” 
contained the best critique of McDougall and the best statement of the 
contrary position. 
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opponents: that there is no tendency or habit which has not some motor 
charge attached to it. All stimuli call out reserve energies; but it is only 
when we are stirred to the depths of our primeval instincts that great 
explosions of energy occur. 

But it is foolish to suppose that we can draw on our reserves forever, 
or that our reserves are unlimited. Experience shows that reaction, de- 
pression, and sometimes ruin follow every such triumphant meeting of an 
emergency. The whole world is now running along on a low level of mental 
energy on account of having drawn too heavily on its reserves during the 
war. Occasionally a sudden drawing on his reserves may make a man’s 
fortune; the result may be the more active functioning of all the functions 
that tend to fill up the reserves again; and the man goes along thereafter, 
temporarily or permanently, on a higher level than before, But persistent 
ae on the reserves, such as that practised by the alcoholist, is always 

ad. 

We may sum up Janet’s description of moral conduct thus: 
its function is the control of all other functions, for the conser- 
vation of mental energy. It is a dynamic type of conduct, and 
unless we take the dynamic point of view we shall miss it alto- 
gether. From a purely material point of view, says Janet, 
there are only four types of conduct: rapprochement, attrac- 
tion, consumption, and excretion. Moral conduct is none of 
these, but mingles with them all. 


II. Origin oF MORAL-RELIGIOUS CONDUCT AT THE SOCIAL 
LEVEL 


Durkheim has insisted—and many another has taken up 
the cry—that religion is a social phenomenon. Janet admits 
the truth of the remark, but fails to see any startling significance 
in it. To be sure, there is a social element in all moral and re- 
ligious conduct—society and the chief, for example, stand in a 
very close relationship with duty and deity, respectively,—but 
all phenomena on higher psychological levels have arrived there 
by a process of evolution, and certain distantly corresponding 
phenomena can be observed on all the other levels, even the 
lowest. In this case, we might just as well say that moral and 
religious conduct evolved from reflex conduct as from social 
conduct; for even at the reflex level we find inhibition resulting 
from an eternal conflict between two reflexes, and inhibition 
is the prototype of moral control. All higher types of conduct 
are based on lower types, and so it means little to say that a 
given type of conduct evolved from social conduct. Janet 
agrees that moral-religious conduct first assumed its charac- 
teristic form at the social level; but the real question remains 
unanswered: what aspect of social conduct gave rise to moral- 
religious conduct? 

One answer to this question has very commonly been put forward. 


Morality, we are told, originated in the parental instinct, which inspired 
respect for life, leading to mutual aid, collaboration and devotion. ve 
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is the basis of morality. From this point of view, remarked Janet, the 
ideal frontispiece for a text-book of ethics would ‘be a picture of a cat 
suckling and licking her kittens. 

The difficulty of this view is that morality thus defined must be sou 
far down the scale of evolution; if maternity is morality, physiology i“ 
comes moral. Nay more, men are much less moral than animals according 
to this standard. Primitive morality and religion are much less reasonable 
and logical than the conduct of the mother cat. The instinctive conduct of 
the animal tends in large measure to be useful to him and his mates; but 
three-fourths of the rites and customs of primitive man are cruel and 
dangerous as well as absurd. There is hardly a crime or an obscenity that 
has not been consecrated by custom and religion. From the rational- 
ethical point of view we have degradation, not evolution, in passing from 
the highest brutes to the lowest men. It is only later that reason, utility, 
and love begin to criticize custom and religion. “Only a religions 
become reasonable.’”’ The Mosaic code was not a “ hygiene;” 
hygienic considerations were absolutely foreign to its a, It is useless 
to look for the operations of any such motives at the start. 

No, the type of social conduct from which morality and religion sprang 
was something quite different: imitation. Here was a clue which Durkheim 
ought not to have neglected, for he had the studies of Tarde before him; 
but in his anxiety to separate sociology from psychology he broke the link 
between the individual and social mind, and so made it impossible for him- 
self thoroughly to explain religion or any other social phenomenon. 

How does imitative conduct serve the end of mental economy? This 
it must do, according to our definition, if it is to qualify as even rudimentary 
moral-religious conduct; and this it ‘does, as Janet at once proceeded to 
show. Imitation is nothing more nor less than action induced by the sight 


of similar action. Now sight, of all the senses, is the most social; it puts all 
bodies, one’s own and one’s neighbor’s alike, on the same plane; hence to 
see another acting is to see oneself apparently acting, at least for primitive 
minds. If all perceptions involve inc — actions, much more is this true 


in this case. The savage—and indeed many higher animals, for the social 
level is reached before man appears—cannot see action without almost 
mechanically reproducing it.!° Such externally induced conduct demands 
no effort at all, and so is enormously less expensive than the trial-and- 
error conduct which furnished the pattern and stimulus. Sheep and idiots 
incapable of taking a step alone can walk in a row with ease. 

But how about the bell-sheep? If imitative conduct is economical and 
hence moral for the group, how is it with the leader? Are not most extra- 
ordinary exertions required of him? They are, indeed, at the start. Not 
only initiative and choice (however haphazard), but also preparation for 
choice (alertness and watchfulness), are very expensive and often draw 
deeply upon the psychological reserves of the leader. But after the first 
step his investment begins to pay him compound interest, for he sees his 
poe reproduced all about him, and a hundred identical visual images 
mechanically stimulate his muscles to continue in the given direction. The 
extra force he had mobilized for his heroic effort proves in part unnecessary 
and diffusing itself through his body appears subjectively as a feeling of 
satisfaction and joy. Imitation is cheap but not joyous; initiative is 
costly but joyous, and the expended energy is more than repaid. Hence the 
leader’s lot is enviable in spite of its initial irksomeness, and the desire to 
be imitated early becomes a spur to conduct. 


10T¢ is not strictly true, of course, remarked Janet, that imitation is 
“‘mechanical.’’ Only such action can be thus induced as the organism is 
already predisposed to. But the organism is predisposed to all acts capable 
of performance by another member of the species. 
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Imitation, then, is an energy-conserving conduct both for the leader 
and for his imitators, and as such it makes for the strength of the group, 
and survives and grows as a type of conduct. Here we have the real origin 
of moral-religious conduct. 


III. Morat-RELIGIOUS CoNDUCT AT THE LEVEL OF ELEMEN- 
TARY INTELLIGENCE: ORDER AND COMMAND 


Imitative conduct at the start springs up quite spontaneously 
and unconsciously. Someone takes the initiative because he 
happens to be the most energetic; the others imitate him almost 
automatically. But a higher stage of moral evolution sets in 
when leading and following become sharply specialized func- 
tions: when the leader insists on being imitated, and the followers 
may be said to understand and obey, and not merely to imitate 
him. Here conduct is complicated by the appearance of lan- 
guage; weare at what Janet terms the “level of elementary intelli- 
gence.” Order and command are the characteristic phenomena 
at this level; they begin at the previous level among the animals, 
but their full evolution is impossible until the level of elementary 
human intelligence is reached. 

It is not hard to see how this evolution occurs. Leadership is, as has 
been said, a pleasant and emotionally profitable experience, in spite of its 
costliness; hence the leader tends not only to continue to perform his func- 
tion, but to extend it in such a way as to increase his profits from it, both 
by increasing his earnings and by decreasing his expenses. In the first place, 
he increases his earnings (in the shape of satisfaction at seeing himself 
imitated) by facilitating imitation, that it may spread as far as possible. 
He takes his position at the head of the group, where he is visible to all, and 
performs the action to be imitated as vigorously as possible—at least at the 
start—accompanying it with loud cries to attract attention. But in the 
second place, he soon discovers that he can save much expenditure of 
energy, and so increase his margin of profit, by ceasing to perform the given 
action as soon as the others are well started. Eventually, with the advent 
of language, the stage is reached when the leader omits the action altogether, 
and only the accompanying cry—“Fight! March!’’—remains. This lighten- 
ing of the leader’s functions leaves him free to observe the conduct of his 
fellewen. Quick, perfect imitation gives him the most pleasure; hence he 


tends to demand it with insistence, repaying it with marks of favor and 


punishing the delinquent. Watch a herd of wild cattle and see how harassed 
the leader gets at each failure of the herd to respond instantly to his com- 
mands. First he renews the action to be imitated more energetically than 
before, with even louder bellowings. This failing, he begins to snort with 
anger, and to make threatening motions toward the delinquents. Finally 
he comes over and prods them with his horns. Thus, by the motives of love 
of approbation al fear of disapprobation and punishment, the actions of 
the a tend to be stimulated, lengthened out, and elaborated, while the 
actions of the leader are undergoing the opposite process of shortening and 
simplification. He takes special charge of the beginning of the action; they 
take charge of the end of it, under his direction. Finally comes the stage 
when he speaks and they act. 

The earlier part of this evolution is illustrated by the conduct of a pack 
of hounds. Both the leader and his imitators both bark and run. Such 
conduct lies on the “‘social’”’ level. The stage at which the leader barks and 
the rest run, so to speak, lies on the level of elementary intelligence. It is 
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never reached by animals; it is the stage represented by primitive man. 
Voiced command and obedience thereto, the desire to | balanced and 
fostered by the desire to be led," are the most characteristic phenomena of 
primitive society; and it was out of this situation that there sprang the 
grotesque codes of custom that are the historical basis of all our morality. 

The energy-conserving capacities of this type of conduct hardly need 
any further illustration. Janet pointed out that two-thirds of the com- 
monly recognized types of mental diseases lie on the level of elementary 
intelligence, and might be classified as “authoritarian maladies,’’!? involving 
@ mania for command or for obedience. Since the victims of all these 
diseases are mentally impoverished, they are not capable of real initiative, 
choice and command; they seek to get the rewards of leadership without its 
expenses by issuing all sorts of commands, hapazard, and they punish the 
delinquents not by an expensive exhibition of anger but by piteously ex- 
hibiting their suffering at not being obeyed. Another frequent type of 
authoritarian is the ‘non-commissioned officer,’ who gets his orders from 
higher up and so is saved the pains of choice and foresight, but repeats them 
with fierce vehemence and gets all the satisfaction of seeing them executed 
before his eyes. Authoritarians, then, are those who have a mania for 
commanding what does not need to be commanded or has already been 
commanded. Such cases testify to the rewarding nature of the commander’s 
type of conduct; but there are other cases which testify to the even more 
economical and satisfying nature of obedience as a type of conduct. There 
are people who passionately abase themselves before some chosen com- 
mander and expend themselves in his service in a sort of delirium of gener- 
osity and self-sacrifice,—if only he will tell them just what to do at every 
step. Thus command and obedience, in the case of primitive man, naturally 
turned out to the profit of all. To the chief, the obedience of the others 
gave a delightful sense of security, unknown to the others. He need fear 
no competitor, for he stands above all competition and regulates it; he 
does not dread famine like the rest, for he knows that if only a mouthful is 
left in the tribe it is his; he does not greatly fear the enemies of the tribe, 
for he has hundreds of men ready to spring to his defence whenever he says 
the word. And so the future looks serene to him; but it also looks serene to 
the others, for they know that, whatever happens, they will always be told 
what to do, and so do not need to worry themselves over conflicting alter- 
natives. Arbitrary and foolish as were many of the commands issued by 
the chief—and the customs and laws based thereon—it was better to sub- 
mit to them than to have no chief. 


IV. Tue AsseRTIVE LEVEL: RITES AND Mytus: PRE-RELIGION 


With the assertive level new and higher types of conduct 
arise. The most important of them for our purpose, on ac- 
count of their close association with what later becomes re- 
ligious conduct, are the types of action and speech known as 
rites and myths. 


1 Janet called attention to E. Seilliére’s studies in the “Philosophy of 
Imperialism.”” He agrees with Seilliére in making the desire to command 
one of the prime factors in social psychology, but would not call it ‘“primi- 
tive,” for it is unknown at the reflex level. He would also point out that 
the desire to command is complemented by the desire to be led. 

12Amatory maladies may be classified under this head, for they involve 
an exaggeration of the desire to control another person, or submit to his 
control. Exaggerated generosity may be classified as exaggerated obedience. 
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The best studies of rites have been made in central Australia and amon 
American Indians; and it is upon these studies that Durkheim has base 
his conclusions as to the nature of the most primitive forms of the religious 
life. Janet regards these conclusions as, in the main, sound. He waives 
the objection that the Australians are not really primitive men, but only 
degenerates. What of it? After all, the mental nature of primitive men 
and that of certain degenerates are practically identical. Durkheim might 
have enriched his data—as Janet pro s to do—by studying child 
psychology and abnormal psychology. Guyau (L’/rreligion de l'avenir, 92 
ff.) long ago pointed out that children, with their liking for “Just So 
stories,’ are natural ritualists; and psychopathic patients are many of 
them absurd sticklers for rules of the strangest nature. Moreover, many 
primitive rites survive in our codes of etiquette. 


Rites are complicated conducts, mixtures of movements and words, 
which bear the following characteristics. (1) Their least details are rigidly 
fixed. (2) Men compel one another to observe them (even though they 
show a tendency to fail to observe them themselves when not under 
supervision). (3) No reason, either logical or moral, can be given for them; 
they are not instinctive, and they are frequently contrary to physical re- 
quirements, as well as absurd and debasing. There are two chief elements 
in every rite, a physiological act (such as eating) and an elaborate em- 
broidery of it (represented by the whole code of table manners, for in- 
stance). They are best classified according to the species of complication, 
as Durkheim classifies them, for example: (1) negative rites of abstinence— 
taboos. These correspond to the various pholnas of the nervous invalid, 
who cannot tell what he is afraid of and yet avoids certain things with a 
horror that is genuinely religious in its quality; (2) positive rites, in which 
complicating acts are added, not subtracted. According as the added act 
is pleasurable or painful, we get “ceremonial” or “‘piacular’’ rites. 


As for myths, they are not so primitive as rites, and are usually at- 
tached to them as an afterthought. Any explanation of a myth must first 
explain the rite on which it is founded. 

Most explanations of rites and myths err in coming to them with the 
presuppositioas of a higher level of conduct. Spencer, for example, looks 
upon even these primitive beginnings of religion as an attempt to unveil 
the mystery of the universe; whereas the savage has no conception of 
mystery, since he has no conception of natural law; and need of explanation 
hardly acts at all as a motive at this level. Other explanations, on the 
other hand, err in trying to understand rites and myths in terms of lower 
levels of conduct. Durkheim, for example, says that they express the 
savage’s wonder at what he feels in the presence of society, which to him 
is the source of all good and all evil. But rites and myths are not an in- 
evitable concomitant of all social life; cows are social, and know nothing of 
rites or myths. These arise at a higher level than the barely social level, 
and to seek to understand them in terms of society alone is to commit the 
error of “reducing higher to lower’”’ against which Durkheim himself fre- 
quently warns the sociologist, and to guard against which he draws a sharp 
line between sociology — psychology, fearing to see sociology explained in 
terms of psychology, psychology in terms of biology, and eventually 
biology in terms of physics. 

Our explanation, said Janet, will seek to avoid both these errors, and 
to understand rites and myths in terms of the “‘assertive’’ level of conduct 
at which they arise. They are, in a word, the inevitable expression of the 
beginnings of will and belief. At this early stage the savage, like the child, 
talks not for any particular purpose, but for the sake of talking. Similarly, 
he wills for the sake of willing, and believes for the sake of believing—any- 
thing that comes into his head, without the least anxiety about consistency. 
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His only care is that what he wills, shall be carried out just so, and that 
what he believes shall be phrased just so. Belief and will are closely re- 
lated; belief is a deferred act of will; so myth and rite are closely related. 

The perfectly spontaneous character of primitive rites can perhaps be 
best perceived in the case of mimetic rites, in which the actions of the animal 
on which the tribe lives are aped. The rationalistic explanation of such 
rites—as found for example in Frazer’s ‘Golden Bough’’—solemnly sets 
forth the theory of ‘‘mimetic magic,’”’ based on the principle that an action 
similar to the wished-for action produces the wished-for action, and so, for 
example, the aping of the stages of growth of the “witchetty grub” makes 
more witchetty grubs grow. But the thing is much simpler than that. 
Observe the conduct of a group of sportsmen planning to go quail shooting. 
They generally feel it best to get together for a dinner before the hunt to 
“get their enthusiasm up’’—particularly if quail are scarce and the pros- 
pects are poor. One after another tells stories of previous hunting trips. 
Heated by the presence of company and possibly also by the liquid refresh- 
ment, the speaker gives his imagination free rein. He gesticulates as he 
speaks; he points the gun, he follows the falling bird with his finger, he 
imitates its dying flutters. In action as well as in speech he paints the 
scenes he hopes to see tomorrow. The company breaks up with the firm 
conviction that there is to be great sport—and no amount of cold logic can 
disturb such a conviction. Such was the nature of primitive mimetic 
rites. The ritual imitation of lizards and grubs was only the primitive way 
of talking together about them, and so buoying one another up. 


The moral function of ritual conduct—and, be it noticed, we 
are here approaching the question of the function of religion— 
is most easily observable in the case of the group of ceremonial 
rites which might be termed Dionysiac or orgiac rites. 


Central among them, of course, stands ritual alcoholism itself. It was, 
and is, astoundingly prevalent i in primitive religion. Initiation, marriage, 
bargaining, mourning, all had alcoholic accompaniments. Many savages 
acutally died of the effects of drunken initiation rites. One has only to 
think of the Greek orgiac cults, and of the Celtic cauldron that was the 
of the Holy Grail, to realize how long such practices persisted in 

igher types of religion. 

Now the effects of alcohol are well known. It is what may be called a 

“mental poison,” acting psychologically before it works physiologically. 
Its physiological result is the gradual paralysis of the higher brain centers, 
expressing itself in growing torpor; but before this phase sets in there is a 
phase when the psychological reserves, stimulated by the presence of the 
poison, open their gates and pour out a flood of psychic energy. The re- 
sults are most fascinating and exhilarating. The normal individual is given 
a superabundance of force, which expresses itself through a hundred chan- 
nels at once, action crowding upon action, and phrase upon phrase, so 
closely that they trip each other up. Ideas rush through the mind with 
incredible rapidity, giving one a sense of unlimited intellectual creativity. 
A feeling of well-being (euphoria), satisfaction, gaiety, characteristically 
religious in tone, comes over the mind. The real world, to which it is 
painful to adjust oneself, drops out of sight; one finds the whole world, 
oneself included, good and marvelous, and feels an expansive sense of 
charity toward all mankind; for drunkenness narrows the field of conscious- 
ness, and so, like certain religious states, diminishes the perception of the 
real and fills one with false, but reassuring confidence. It is not without 
significance that James treats specifically of drunkenness in his ‘‘Varieties 
of Religious Experience.”’ To many individuals—Janet cited the case of a 
timid student—the first drink acts like a revelation and an inspiration. 
The sub-normal individual is often not intoxicated at all; he simply be- 
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comes normal for once in his life. There are psychopathic sufferers who 
never lose sight of their suffering and become calm, clear-minded, and 
capable of reflexion and attention except when under the influence of 
alcohol. (For details, consult Janet’s L’ Alcoolisme etla dépression mentale.) 

If it be clearly evident in the case of ritual drunkenness that the func- 
tion of the rite is the stimulation of the mental reserve forces and the con- 
sequent toning-up of the emotional content of consciousness, it should now 
become no less clear that this is precisely the function of all other forms of 
ritual conduct. Some of them may well be classified as forms of “social 
drunkenness.” 

Take such rites as those of the festival of “Intichiuma,”’ described by 
Durkheim. Here you have certain rhythmical acts repeated simultaneously 
by the whole group, so that every individual gets the impression that every 
one else is imitating him, while shouts of mutual encouragement keep the 
ball a-rolling. Each member of the group is ‘‘a non-commissioned officer 
who feels like a general.” It is vastly exhilarating; one acquires the same 
surplus energy and arrives at the same emotional state as that produced by 
alcohol, without the same danger of harmful after-effects. Similar phen- 
omena may be observed today on New Year’s Eve and other popular 
feastivals." 

Or take a totally different type of ceremony: mourning. At first 
blush, primitive mourning rites do not seem to be calculated to heighten 
the energies or to tone up the emotions to the pitch of joy. The members of 
the tribe strike and wound one another ad lib., meanwhile tearing their own 
hair and howling dolorously. Yet Durkheim is right in pointing out that 
such rites actually have a comforting and strengthening effect, and grad- 
ually lift the mental level of the tribe, the chief mourners included, from apa- 
thetic grief up to cheerfulness. Here, as elsewhere, the function of religion 
seems to be to produce an increase of power (exaltation de la force) and a 
heightening of the mental level. 

Janet takes issue with Durkheim for setting up society as the sole 
fount of religious inspiration. ‘Social drunkenness” is only one source of 
inspiration. Alcohol itself is another. Pulling the hair, or any slight 
infliction of suffering, as in the case of funeral rites, may also bring out the 
psychic reserves. It is purely arbitrary to make the sacred coextensive 
with the social; one could make out just as good a case for the Great God 
Alcohol. Who knows? A monkey who got drunk may have been the 
founder of the human race! 

But although at this level of conduct we can discern a group 
of practices and beliefs out of which religion seems destined to 
arise, and can even determine the function which religion ful- 
fils—the calling out of the psychic reserves and the heightening 
of the mental tonus—we are not yet able to distinguish religious 
conduct from other types of conduct which fulfill the same 
function. We are still in the period of pre-religion, when 
religious beliefs and practices are still spasmodic, and not 
consistently carried out. There is a perpetual rhythm in the 
life of the savage, which carries him back and forth between the 
inspired, wildly enthusiastic, irrational conduct of the religious 
feast-day and the sober, utilitarian conduct of everyday life. 
There are physiological limits to religious frenzy, and the savage, 


3A friend who sat up all night in a Paris café on New Year’s Eve told 
me that some who drank scarcely a drop were as drunk as the rest— 
“socially intoxicated.”’ Cf. negro revival-meetings. 
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on the whole, is pretty sane in observing those limits. Between 
religious spasms, he returns quite frankly to a common-sense 
basis of living, and does not let logic disturb him: though his 
myths may affirm that the Fish, the totem of his tribe, is every- 
where, he acts ordinarily as if fishes were to be found only in 
the water. 

Yet there always remains the possibility of taking religion 
too seriously: of carrying out religious practices and beliefs to 
the point of logical consistency, and so of passing over the 
borders of common sense into a world where fancy reigns 
supreme. Such is the case in the great age of religion, which 
begins with the advent of reflective thought. 


V. Tue Levet: Tre Great AGE OF RELIGION 


(1) Rise of the God-idea and Anthropopathic Conduct: Prayer 
and its Answer 


The most striking phenomenon which greets us as we enter 
the reflective period is the rise of the god-idea. With Leuba, 
whose description he follows quite closely at this stage, Janet 
considers that there is no real religion where there are no gods. 
An analysis of the god-idea, and an explanation of its rise and 
function, are hence essential for the understanding of religion. 


The characteristics of gods, or “spirits”, may be summed up as follows. 

(1) A spirit is a man. To man of this period, the gods are thoroughly 
anthropomorphic and concrete. You may argue that they were only psy- 
chological entities; but to the believer in gods, as to the believer in healing 
springs or osteopathy, the helpful effects which really issue from his belief 
seem to issue from the object of his belief. Gods, then, behave like phy- 
siological entities: they fight, they speak, they give orders and punish the 
disobedient, like other men. 

(2) A spirit is powerful. This does not imply infinite power, or any 
other kind of infinitude. In actual practice, the gods are always finite; 
each man has “‘un petit dieu @ son usage.” 

(3) A spirit has a special function, incapable of performance by an 
ordinary human being. These functions vary with the needs of the wor- 
shipper. Each one is commonly attributed to a different spirit. The unity 
of God is a philosophical abstraction; real gods are always plural. “Man 
. = monotheistic animal” (Guignebert, in a lecture on Hebrew Angel- 
ology). 

(4) A spirit is invisible. Not that one would wish to have it so; but 
since the gods do not exist, it is obvious that one can go on believing in 
them only on this hypothesis. 

The behavior which goes with the god-idea has been excellently 
described by Leuba under the name of “anthro thic’”’ behavior: acting 
as if an invisible human being were there. The be iever honors the gods as 
he flatters men; humbles himself as before a chief; prays for favors; gives 
thanks for past favors, ete. Such a description is inclusive enough as an 
account of the believer’s conduct; but meanwhile, what is the god doing? 
He must necessarily be answering to all this on his side, else the whole 
conversation would lapse. Of course he cannot answer directly, being non- 
existent; but that is not an insuperable difficulty: he answers through the 
believer, or at any rate through the man who specializes in belief, the priest. 
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The priest is the differentiated function of making the god answer (faire 
parler le dieu); but this differentiated function could never have evolved 
unless it were implicitly capable of being exercised by each believer. The 
priest, moreover, would never be believed when he speaks for the god, 
did he not himself believe he heard the god speaking in him. It is impor- 
tant to add this unique type of conduct, making the god speak, to Leuba’s 
list, if we are to get a complete view of the religious process. 


How did these strange beliefs and practices arise? The 
explanation depends upon an analysis of the new characteristics 
of conduct at the reflective level. Here the new and significant 
phenomenon is thought. 


Thought may be said to develop out of action by way of langu 
Before the rise of language, a man’s thought about an object is simply is 
behavior toward it, and his thought about his neighbor is just his attitude 
toward him: a man’s thought is the ensemble of his actions. Ideas or mental 
images of course exist subjectively in the mind; but they are ae up with 
attitude or nascent action so intimately as to be a part of it. ech, how- 
ever, introduces a new element into the situation. At first, at r e assertive 
level, it is merely the accompaniment of action, spontaneous and uncon- 
trolled. One can trust the child or the savage at this stage to reveal his 
real motives with absolute frankness. It is a momentous departure when 
he begins to “‘talk to himself” instead of “thinking out loud.” 

How momentous it was may not at first be self-evident. Thought is 
only speech reduced to the point of imperceptibility. You cannot think 
the letter L without moving the tip of your tongue; many people never 
read or think without moving their lips. There is only a difference of 
degree between a loud command, a soft whisper, and a silent thought. Yet 
how primitive society must have been upset when silent thinking first 
became prevalent! Henceforth one never could know how to deal with a 
man; he might be saying one thing and thinking another. The advent of 
the secret and the wilful lie mark a great stage in human progress. 

The idea of a double, or spirit, existing invisibly behind that ensemble of 
visible actions that I call my neighbor, was the inevitable outgrowth, not 
of the dream experience, as Tylor thought, but of something that bulks 
much larger in the life of every man as soon as he begins to think; duplicity 
or double conduct. Animism springs up spontaneously at the moment 
when you first learn the necessity of distinguishing between the man who 
talks and acts as if he were your friend, and the invisible, inaudible enemy 
who lurks behind him. Previous to this there could be no conception of 
spirits inhabiting stones and trees, for there was no conception of the human 
spirit as distinct from the human body." 

But how did the idea of god-spirits grow out of the idea of human 
spirits? The connecting link was conduct with respect to the absent. The 
animal is able to assume attitudes only toward that which is present; no 
physical object present, no stimulus. In man, however, memory keeps up 
the stimulus; it may be defined as conduct with respect to the absent. 
Now when the idea of an invisible double arises, it removes much of the 
barrier that separates conduct with respect to the present from conduct with 


4 Janet remarked that the whole idealistic tradition in philosophy 
(le spiritualisme) had sprung from this primitive and naive distinction 
between body and soul (action and thought). As a matter of fact, he said, 
thought is not a separate entity at all; it is ‘a little fragment of conduct.” 
It would appear that Janet has not only a behavioristic psychology but also 
a behavioristic metaphysic. 
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respect to the absent. In both cases the same effort of the imagination is 
required; it is to my mental picture of my invisible neighbor that I ad- 
just myself in either case. 

A further step: the dead, so far as I remember them, belong to the 
same category. They, like my absent neighbor and the spirit of my 
present neighbor, are invisible; they affect my conduct just as much as do 
the merely absent, solongasI remember them. It is commonly recognized, 
that primitive men, as well as animals, behave toward the dead exactly as 
they do toward the absent—even to writing letters to them, and taking 
precautions against their return.“ The Australians have a curious custom 
that well illustrates the primitive view of death. They have two sets of 
burial rites, one at the time of death and the other some time later, at the 
close of the epoch of mourning. The first is to celebrate the death of the 
body; the secord, the death of the spirit. During the period of mourning, 
the memory of the deceased has been kept alive; he has been looked upon 
as merely absent. Now the family is free to forget; and this is the second 
death, the death of the spirit. But there are those who do not forget, and 
who continue the absence-conduct with respect to the departed long after 
the laying away. A whole society of spirits thus grows up about every 
hearth and every tribal group—dead, - still active in men’s minds. 
This it is which gives birth to animistic, anthropomorphic religion in the 
strict sense of the word.'® 


So far we have merely explained the belief in the existence of 
disembodied spirits. We have not explained why these spirits 
came to play an important part in human affairs, and why 
exalted functions came to be ascribed to them. 


If we look back upon the history of mankind, we shall see the gods 
becoming more and more inextricably involved in all man’s efforts and 
aspirations, and assuming higher and nobler functions as man’s moral 
nature evolves. All religions are alliances between a god and a group, but 
the human interest on which the alliance is based varies. At first it is based 
on fear: “Don’t frighten us; don’t hurt us; give us security!’ The first 
gods were ill-disposed toward men, and this was the best that could be 
hoped from them. A new type of alliance became possible when there were 
some good gods to set over against the bad: ‘Help us to fight against our 
enemies and against evil gods!’’ The god becomes the general of the group; 
direction, guidance, is what is asked of him. Next comes the period of 
prayer in the proper sense, when all sorts of services and presents are asked 
of the god. Finally comes the period when, taught by experience, the wor- 
shipper asks only for spiritual goods: ‘Give me moral strengthening”’ (le 
réconfort moral)! In all ages, however, alliance with spirits ies been the 
central religious fact. 

What are the psychological motives of this quest of a spiritual ally? 
They are very simple: the craving for direction and the craving for love. 
Direction may be defined as a form of authority mitigated by the benevo- 
lence of the leader. It is enormously satisfying and “cheap” to the person 


bLévy-Bruhl, Les Fonctions mentales dans les sociétés inférieures, 360. 


18]¢ will be seen that Janet regards ancestor-worship, not nature- 
worship, as the primary form of religion—quite like Tylor and Spencer. 
He makes no attempt to account for the origin of nature-gods. Would he 
say that they are simply ancestral spirits that have taken up their abode 
in some specific natural object and Seonaee associated with some specific 
natural function; or would he say that the conception of double or spirit, 
first formed to account for the double conduct of men, was then applied, 
by analogy, to natural objects? 
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guided. Mental diseases are often temporarily relieved when the patient 
comes under some strong authority, as when he is called for military ser- 
vice or enters a religious order. The feeble-minded are peculiarly subject 
to Schwérmerei for some pet father-confessor or spiritual director, and often 
become violently jealous of rival enthusiasts. The craving for love may be 
regarded as a variant of the craving for direction. It is not based wholly 
on the sex-instinct, as Freud thinks; it is a demand for aid in all the acts of 
life. The need for courage, for gaiety, for distraction, play a part in love 
quite as considerable as the sex need. 

None of these sentiments, be it observed, is specifically religious. 
There is no specifically religious sentiment; the only thing specific about 
the religious sentiment is its object, which is a spirit instead of a human 
being. But why cannot the sentiments just described be satisfied with 
human objects? To ask the question is to know the answer: because 
human directors and human friends are all too fallible and imperfect, and 
fortune often takes the best of them away from us. What ordinary human 
being is clairvoyant enough to know precisely what to tell me to do?— 
particularly since I have usually made up my mind beforehand, and want 
to be told to do just what I have decided to do! Perfect comprehension of 
all that I hope and fear, perfect appreciation of all my half-smothered 
efforts and hidden possibilities: this is what I crave of my director and my 
friend—and where shall I find such an one? After all, a visible but unideal 
friend is inferior to an invisible but ideal one. What everyone seeks, then, 
is an ideal, invisible, all-powerful, yin ry director and friend: 
a god. The need for direction and friendship finds its perfect satisfaction 
in religion; it is no accident that so many disappointed lovers turn to 
religion. 

We have explained why it is natural for men to seek a divine 
ally to meet their needs, but we have not yet explained how the 
god actually meets them; how he answers the prayers that as- 
cend to him. The question is highly important; we are not to 
suppose that religion ever could have persisted if the gods had 
never spoken. We have come, then, to the point when we must 
explain our phrase “making the god speak,” and show how it is 
done. 

To understand the psychology of prayer—for that is the question now 
at issue—we must remind ourselves once more that we are at the reflective 
level of conduct, the level where thought arises; and we must remind our- 
selves of another characteristic of the the thought-process: its conversa- 
tional structure. Reflective thought is nothing more nor less than an 
interior discussion, modelled after the audible > Seven Hoy of the market- 
place and the household, which preceded and provoked it. How is interior 
discussion possible? By the evoking of the adversary, real or imaginary, 
whose desires and intentions stand contrasted with those which struggle 
for expression within us at the moment. ‘We have a parliament within 
our head;” and in the debate we impersonate first one orator and then 
another. All thought is dramatic; but prayer differs from ordinary thought 
in that the drama is taken seriously. This, to be sure, involves a tiny 
mensonge & soi-méme: but lying, after all, is a highly economical type of 
conduct, and lying to yourself—particularly when the falsehood is pleasant 
—is clear gain, for you are ip no danger of being contradicted.'7 And there 


17 Janet described the case of a young lady who wrote love-letters to 
herself, and half-deceived herself into believing in their genuineness, as well 
as wholly deceiving her family. She wept bitterly when the deception 
was discovered, and said the letters had given her great joy. 
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have never been lacking certain psychopathic persons—mediums, vision- 
aries, dervishes, and the like—in whom the divine half of the conversation 
has ap ed to be automatic and wholly independent of the control of the 
individual, and so authentically and convincingly divine. 

Janet described at length striking cases of pathological impersonation 
which have come under his observation at the Salpétrigre. One young girl 
is convinced she is under the special protection of Ste. Philoméne. After 
praying to the saint in her normal voice, she goes into a state of somnambul- 
ism, in which her whole voice and aspect changes. During this state she 
disposes pebbles in the form of a cross and makes other signs (as previously 
requested) to denote that the prayer has been favorably received. She then 
awakes, and shows every sign of delight at her prayer having been answered. 
A more extreme case is that of ““Madeleine,”’ who alternately plays the réle 
of the worshipper at the foot of the cross and of the Christ on the cross— 
till she has developed a perfect set of stigmata—and who also alternates in 
the réle of Mary and the Child, God’s wife and God the husband, God’s 
worshipper and God the teacher. In this last réle she pronounces parables 
addressed to all mankind—some of them not bad—with a confidence that 
reminds one of the “thus saith the Lord” of the prophets. 

The scientific study of such cases, remarks Janet, dates only from the 
development of Spiritualism and Psychic Research, about 1850; but the 
phenomena are as old as mankind. Mental alienation in all its forms has 
always been regarded as divine; and the mentally alienated have always 
been the chosen mouthpieces of the gods. This does not always mean 
permanent mental alienation; in Madagascar, for example, a whole tribe 
intoxicates itself with a kind of beef-blood broth, after which different 
individuals in turn, as they reach the pitch of frenzy, impersonate the god 
and speak for him to the rest. It was out of such religious impersonations 
that drama developed. 

In all such divine utterances, strangeness (bizarrerie) and complica- 
tion are marked characteristics, and increase—as in the case of mediums— 
according to the number of unbelievers who are present. Dead languages 
and archaic terms play a great part in religious revelation. ‘‘All this,” 
benevolently remarked Janet, “is not tromperie, as the 18th century philo- 
sophers thought; it is necessary, to distinguish ourselves from the god.” 


(2) Psychological Analysis of Some Typical Religious Phenom- 
ena: A. Religious Faith: Its Loss and Restoration 

There is no religious phenomenon that throws so much light 
on the nature of religion as faith; and there is nothing that throws 
so much light on the nature of faith as scepticism. By sceptic- 
ism we do not mean the scepticism of the “tough-minded,” who 
have found their moral tonic outside of religion, and can discuss 
religious issues flippantly, but rather the scepticism of the sin- 
cerely religious,—always a painful thing. The two types of 
scepticism, like the two types of belief which are their opposites, 
are quite unlike, psychologically. Keen religious thinkers 
have long insisted, with Pascal, that religious truth is different 
from other truth, being discerned by faith and not by reason, by 
the heart and not by the head. Psychological analysis proves 
that they are perfectly right. 


Religious scepticism, as a matter of fact, is commonest where one 
would least expect it: in the monasteries. Tardieu in his book on “Ennui” 
has described very carefully a mental disease which he calls asedia or 
“mental incompletude,’”’ which was rampant in the monasteries in the 
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Middle Ages. It is characterized by loss of the sense of reality—not only 
God’s reality but also the world’s reality. In some cases the victim came 
to doubt the existence of the other monks. It was probably to combat the 
creeping-on of this mental numbness that the monks resorted to flagellation 
and other extreme forms of asceticism. 


Janet has himself observed three stages in the progress of this disease. 
In the first stage the patient—usually a stanch believer with no intellectual 
difficulties—complains that his love for God has vanished (‘Je n’aime plus 
le bon Dieu’’). He believes in God, but no longer takes any pleasure in the 
thought of Him. Prayer sounds hollow, and is accompanied by no 
“emotional harmonies.’”’ The case is precisely similar to that of the man 
who suddenly loses all affection for his family, and to whom the whole 
world becomes emotionally neutral. The second stage is that of scepticism 
proper. Belief in God vanishes, “‘like a light receding and going out,” as 
one patient put it. Often no intellectual cause can be assigned. The third 
stage is that of the inversion of the sentiments. Bunyan’s impulse to blas- 
pheme the name of Christ is a case in point. The patient is seized with the 
obsession to contradict just those beliefs that are most precious to him. 
It is a horrible experience, unknown to the intellectual sceptic, who is 
usually untroubled by his doubts. 


The psychological explanation is simple: it is purely a matter of the 
progressive impoverishment of the mental energies. Religion brings force 
in the end; but the initial act of belief which sets God before the mind takes 
a certain amount of energy, like any other act of reflection. Getting God’s 
answer takes more. Some are so mentally depleted that even this slight 
strain is too much for them. When the patient has just enough strength to 
summon up the idea of God, you have stage (1); when he has not quite 
enough you have stage (2), in which the word God is brought before the 
mind, unaccompanied by the arguments for His existence or the recollection 
of past benefits; when mental bankruptcy is close at hand, and would 
ensue if the effort to believe were carried through, you get ‘stage (3), in 
which the patient flees from the act of belief, impelled by an unconscious 
instinct of self-preservation. 


The cure of this disease, involving a recovery of faith and a new sense 
of mental power and stability, is what is known in America as ‘“‘conversion.’ 
Janet expressed some surprise that American psychologists of religion 
should have given so much of their attention to so simple a phenomenon, 
and remarked that outside of Anglo-Saxon countries such experiences 
tended to have a less specifically religious connotation. He classified 
James’ cases into “little conversions” (involving the reformation of drunk- 
ards and other moral delinquents), and “big conversions” (from doubt and 
fear to faith and confidence). The secular labels for these experiences would 
be resolution, and the cure of mental depression. Janet has often observed 
such cures brought about by purely physiological means. Moral influences, 
of course, are a great aid. ef Booth hit upon the most powerful of 
these influences when he remarked that the most helpful thing in the 
world to a degraded man is the belief that some one else is interested in 
him. Thisfriend, added Janet, need not necessarily be a human friend; the 
idea of an ideal, divine Friend, powerfully suggested to a man’s mind, is 
even more effective. 


B. The Social Psychology of Faith: Fanaticism and Proselytism 


The nature of religious faith is again revealed in the attitude 
which the religious believer takes toward unbelievers. Just as 
the psychology of the religious sceptic differs from that of the 
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philosophical sceptic, so does the psychology of the “defender 
of the faith” differ from that of the advocate of a philosophical 
theory. 

In a purely philosophical discussion each disputant is at the start 
convinced of the truth of certain propositions, and yet he is resigned to the 

ossibility that he may be defeated in the argument, and have to change 

is convictions. The reorganization of one’s convictions under the in- 
fluence of new truth is indeed a fatiguing operation, but to a healthy person 
it is essentially pleasurable, and to be welcomed on the whole. Hence the 
philosophical disputant is polite to his adversary—knowing he may be the 
victor—and observes the rules of the game with strict honesty, much as if 
he were playing a friendly game of cards, except that the arbiter in this 
more dignified game is not Luck, but Truth. Unless these virtues of 
resignation to possible defeat, respect for the adversary, and intellectual 
honesty are present, philosophical discussion comes to naught. 

In a religious discussion, on the other hand, precisely these virtues are 
characteristically lacking. Dishonesty of the most flagrant sort is rampant 
in religious discussion; time and time again has Janet discovered incorrect 
citations in apologetical writings. As for politeness, one hardly needs to 
insist upon the fact that religious writings combine a ludicrous pride with 
an equally ludicrous scorn of the adversary. The name of the ‘-ism” one 
is defending is always accompanied by resounding epithets,—“l’auteur se 
grise de mots sonores,’’—while no religious writer can mention materialism 
or atheism without calling it names: “abject materialism,’’ or what-not.'® 
As a typical instance of the religious man’s lack of scientific resignation, 
Janet quoted a phrase from a letter sent him by a man who was taking the 
course: ‘‘Whatever you may say, you will change nothing in my religious 
convictions.” The religious disputant is like a child who will not play un- 
less he wins. The conclusion is obvious: in religious discussion we are not 
engaged in a mere playful skirmish; we are fighting for our lives. Religious 
discussion is less like a friendly game than like a hand-to-hand grapple with 
a brigand who threatens our life and property. In such a struggle, all rules 
go by the board. 

But if the aggressions of unbelief are a matter of life or death to the 
believer, the aggressions of religions are—quite literally, in many cases—a 
matter of life or death to the unbeliever, and to adherents of rival faiths. 
Proselytizing zeal is a characteristic mark of every real religion; and prosely- 
tism means determination to convert by hook or by crook, by reason or by 
force, and never to rest content while a single heathen remains outside the 
fold. It is noteworthy that conversion by reasoning is very rare; the senti- 
ments must always be appealed to. In earlier times converts were more 
apt to be frightened into the fold; now they are more apt to be seduced into 
it by the promise of benefits. 

Miracles have figured enormously in evangelistic arguments. They 
are not to be defined as inexplicable, irreproducible events (here Janet 
recanted an earlier definition of his own). They are essentially events 
following some religious act and bearing the official religious signature. A 
woman who recovered her speech in some strange fashion that science could 
not explain would not necessarily call it a miracle; but if the mysterious 
healing ensued upon a pilgrimage to our Lady of Lourdes, it would be a 
miracle. For us today, inexplicability is the signature of the divine par 
excellence; but it was not always so. For our simple-minded girl, who 
typifies the primitive attitude, the pebbles laid in the shape of a cross were 
a sufficient signature of the divine. Miracles tend to be the court of last 
appeal in arguments between an evangelist and his rival. 


186Cf. what a Catholic friend said to me of Janet himself: “C’est un 
matérialiste de gros ventre.”’ 
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But when arguments break down, what then? For a scientist or a 

pie the failure of a proposed miraculous test would be conclusive, 

ut for the evangelist anger, not resignation, is the reaction. All other 
methods failing, persecution is resorted to. All real religions and inflicted 
martyrdom as well as suffered it. If Protestantism has indulged in per- 
secution in spite of its principle of individual testing of truth, that simply 
proves, remarks Guyau, that it is a religion and not a philosoph y- 

How explain religious persecution? Murisier, in his “Maladies du sen- 
timent religieux,” has attributed it to an instinctive impulse of self-defence. 
We suffer if we cannot unify our beliefs into a system, particularly if this 
system of belief is what we live by. The existence of persons who dispute 
our convictions breaks up this unity and causes great pain, especially to 
the weak and sensitive, and those who are already troubled by doubts. 
It is the doubter to whom his neighbor’s unbelief causes the most acute 
distress; such phenomena as the Inquisition were not the result of an excess 
of faith, but of apprehensive uncertainty in an already shaken Church. 

Janet thinks Murisier’s explanation of persecution on the whole 
sound, but would add that the desire for mastery that is at the root of 
imperialism i is also influential. Your converts give you a feeling of power 
and increase your own faith. Desire for intellectual unity, desire for relief 
from mental depression, and desire for the encouragement and sense of 
power that others’ agreement brings with it: these are the three chief 
motives of persecution. 


C. Demonic Possession 


The phenomenon of demonic possession is found in all 
religions, and may be regarded as the characteristic religious 
malady in the life of the individual, as persecution is in the life 
of society. Wherever you have the belief in spirits you find 
cases of it; and if it is uncommon today in civilized society, 
except among Spiritualists, that is only what is to be expected. 


Demonic possession may be classified as a derangement of the active 
functions. In contrast to certain manias in which the patient is acutely 
sensitive to external criticism, the possessed man realises that his distress 
has its source within him; and yet the acts which trouble him, performed 
obviously by himself, are so contrary to his own habits and character that 
they seem to be those of a foreign person, hostile to himself, who has some- 
how got possession of him. This is the interpretation universally made 
wherever the belief in spirits exists. 

Possession may be best understood if we compare it with prayer. 
Both are double conducts, in which the subject plays two réles; but in the 
former case the subject considers his second personality to be evil (a devil 
or demon), while in the latter case he is sure it is good (a god, or saint). 

Why is this? Well, to start with, the physiological and moral effects 
are bad in possession and good in prayer. Janet’s patient who held con- 
verse with Ste. Philoméne also held converse with a bad spirit whom she 
called Joseph; Ste. Philoméne made her healthier, morally stronger, and 
happier; Joseph gave her indigestion and bad circulation, and tended to 
break down her will, making her suggestibility rise and reflectiveness fall. 
Thus she had no more difficulty in discerning the two than had Ste. Teresa 
in discerning the good God from the evil spirits. 

But why have ae and prayer opposite effects? It is partly due 
to the content or c cter of the panmunallier evoked, but chiefly because 
in prayer one remains master of the inward drama—the divinity’s speech 
can be stopped at will—while in possession the second réle gets beyond 
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control, and the first réle disappears. A demoniac is like a spectator at 
the theatre who gets so engrossed in the play that he thinks the hero’s life 
is really in danger, and shouts “Stop!” to the villain. Possession is simply 
a case of bad prayer. 

Prayer, or the carrying on of two réles, is indeed a difficult and danger- 
ous operation. If you don’t succeed in making the second personality real, 
you get “spiritual dryness,’ the first stage in asedia, as we have already 
seen; while if you make it so real that you get carried away with it, you 
find yourself possessed by a demon. Senates of this double danger, re- 
ligion has always sought to take away from the average individual the 
function of being his own God, and getting his own answers to prayer. 
The priesthood tends to acquire a monopoly of divine revelation, and it is 
always hostile to the prophet, who claims to receive direct revelation from 
official channels. 


D. Ecstasy 


Religion has always attributed great importance to certain 
pathological mental phenomena; but as fast as science explains 
these phenomena, she tends to retreat to other strongholds of 
inexplicability and abnormality. In antiquity, idiocy was 
looked upon with awe; fifty years ago, it was somnambulism 
that forged to the front; today, since somnambulism has been 
explained, it is ecstasy that is regarded as the authentic form 
of communion with the divine. 

But ecstasy is just as susceptible of psychological explanation as 
somnambulism, if we will only turn from the accounts given by 15th and 
16th century mystics of their own experiences—accounts confused by the 
use of traditional literary phrases borrowed from other mystics—and study 
ecstasy in its present-day form, as it appears in the psychopathic clinic. 

Ecstasy has many forms, as various as the mental content that is 
brought intoit. In addition to religious ecstasy, one might enumerate social 
and political ecstasy (cf. those of Nietzsche and J. J. Rousseau), amorous 
ecstasy, and literary ecstasy. As a typical example Janet preferred to 
take one of these religiously neutral cases, that of a young man who was 
seized with the idea that he might become a great poet, and who, as he 
finished his mediocre little volume, was filled with such a sense of exaltation 
and illumination that he felt ‘‘obliged to close the blinds” lest the neighbors 
should see the radiance that surrounded him. The experience so convinced 
him of the excellence of his verse —_ he has continued to write for five 
hours a day the rest of his life, although he has never had a thing accepted; 
and he has often declared to Janet that the glory of Victor Hugo and of 
Napoleon is not to be compared with his. If one remarks that his “glory” 
is not very evident to the casual observer, he lays his hand upon his heart 
and remarks with an ineffable smile: “Pai la gloire.’ 

Beneath all the various forms in which the ecstatic experience appears 
there is a constant psychological and waar i ——. Physical 
movements are reduced to a minimum; the patient wishes to be let alone. 
The psychological tonus mounts up, and a wave of calm, passive, beati- 
tudinous joy sweeps over him. The actions become unreflective, and 
hence automatic. The subject feels inspired, uplifted, illuminated. Literal 

hotisms sometimes occur. An emphatic conviction grows that whatever 
ppens to be in the mind is true, and immensely important. Complete 
conviction would be objective and active; ecstatic conviction is not really 
complete; its forcefulness is due to the fact that the patient blurs the dis- 
tinction between objective and subjective, as the young literary man 


4 
4 
q 
\ 
4 
4 
y 
i 


38 HORTON 


blurred the distinction between objective and subjective “glory.” So in 
religious ecstasy one feels the “immediate presence of the divine,” but ob- 
jects to raising the question whether the divine is objective or subjective. 

Ecstasy in some ways resembles somnambulism, but differs from it in 
that the memory of the experience is preserved, and the effects of it often 
last all through life. It is best classified—paradoxical as this may seem— 
under the head of agitation. It belongs to a small group of manic disturb- 
ances in which—unlike other mental disturbances—joy and not depression, 
certitude and not doubt, power and not weakness, are the prevailing notes. 
It differs, however, from these cognate maladies in that the maniac ex- 

nds his increased energy in motor agitation, while the ecstatic is motion- 
ess; and so the forces which would have been expended in activity heighten 
the subjective experience of joy and certainty to a much greater degree than 
in the active forms of the disease. In both cases a fit of depression or 
“dryness” follows the experience, showing that the mental reserves have 
been heavily drawn upon. 

The value and dangers of ecstasy are equally evident. It is an ex- 
perience that religion treasures, and mistrusts. It is treasured; for religion 
treasures all that adds to personal happiness, which is religion’s goal. It is 
mistrusted; for the natural outcome of ecstasy in its extreme form is the 
belief that I, the ecstatic, am God, which gives me such absolute confidence 
in myself that I am apt to become a religious revolutionary. Hence the 
cautiousness with which Mysticism has always been handled by the Church. 


(3) Do the Gods Exist? 


Our study of certain religious phenomena,—particularly the 
phenomenon of faith,—while it has certainly deepened our im- 
pression of the value of religion as a moral stimulant, has un- 
doubtedly raised in our minds the question of the truth of 
religion. It is the time now to examine the metaphysical 
affirmations of religious belief, and to ask ourselves whether the 
gods who function psychologically in the human act of prayer 
really exist, or are simply ideas. 

If we are to ask this question intelligently, observed Janet, we must 
not fail to realize that the verb “‘to exist’’ has different meanings at the 
different levels of conduct, and that there are different sorts of existences 
corresponding to these different meanings. We may distinguish, for ex- 
ample, between things and facts. A thing is something that is real at the 
perceptive level; it exists inasmuch as it is perceived. A fact is something 
that is real at the experimental level; it is believed in because experimentally 
verified. Religious entities are neither things nor facts; they correspond 
rather to the assertive and reflective levels, and have a different mode of 
existence: they might be termed beings or realities. 

Belief in a fact of science and belief in a religious reality are two en- 
tirely different matters. In the former case, belief comes step by step, 
beginning with the bare hypothesis of existence and gaining in strength 
bit by bit as the hypothesis gains confirmation from experience. In the 
latter case, belief comes all at once, a priori, and no amount of experience 
can discredit it. Religious believers are like the young lady to whom it 
was hypnotically suggested that she had undergone an operation of a 
somewhat major nature; her head had been amputated. The belief so 
crowded other oe out of her mind that when brought before a 
mirror she saw her reflection only up to her neck, and when asked to feel 
herself and see if her head were not still there, she never moved her hand 
up beyond the supposed place of amputation. In other words, she ad- 
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mitted only positive instances, confirming the hypothesis, and no negative 
instances. The argument ‘How can you see that your head is gone if you 
have no eyes,” had absolutely no effect upon her; she was argument-proof 
as well as experience-proof. 


We have mentioned that religious belief comes all at once; we may add 
that it tends to go all at once. “All or nothing,” says the religious man; 
“either my belief is absolute, divine truth, or else it is a lie.” There are no 
degrees of probability in religious truth; when it ceases to be considered 
absolutely certain, it is violently repudiated, and the loss of belief in it is 
often accompanied by nervous collapse. Scientific or philosophical truth 
does not thus engage our loyalties; one would never die for a scientific theory 
or a a proposition; but for a religious belief one may die as 
one does for country. We believe in “realities” more violently than we 
believe in facts. 

But the most momentous differences between facts and realities is 
this: facts are believed-in because they exist; realities exist because they 
are believed-in. If you ask why I believe a fact, I very properly proceed to 

“prove” it to you. If you ask ‘“‘why”’ I believe in a religious reality, I shall, 
if I am honest, tell not my reasons—they are for my neighbor, not for me, 
and never convinced anyone anyhow—but my motives. Religious beliefs 
arise at the assertive and reflective levels of conduct, where desire and belief 
are identical. What I wish were true, that I believe to be true. The gods 
are realities inasmuch as they give perfect satisfaction to a fundamental, 
human need: the need of alliance, of friendship, of companionship and 
direction in the struggle of life. 

Today there can be no question of the fact that religious beliefs are 
being disintegrated by being forced to live in a philosophical and scientific 


atmosphere. Religion is a _ act, ee ne is an act of analysis; 


and wherever analysis is applied to religion, it withers away. For example, 
reflective analysis shows us that the primary religious act, prayer, has three 
moments in it: the worshipper’s petition, the worshipper’s response to 
his own petition, and the glow of satisfaction resulting therefrom, which 
starts the process circling round a second time, and so on. But the wor- 
shipper never analyzes his act; he takes it as unitary experience, ty 
satisfaction and hence justifiable. Let him once analyze it, however, 

at once he perceives how fearfully problematic is the sup d “reality” he 
meets in it. Stop the Egyptian priest at the moment when he is about to 
speak through the tube that leads to the mouth of the image of the god 
and makes the temple to resound with the thunders of the divine response; 
ask him whether it is really a god or a man who is speaking; stop our feeble- 
minded girl at the moment when she is arranging the pebbles in the shape 
of a cross, and ask her whether it is really Ste. Philoméne who is doing it; 

and you will forever destroy the religious faith of that priest and that girl. 
Analysis kills religion. 

And yet there lingers in the minds of all of us a predilection for the old 
beliefs; they are part of the habits and tendencies that form our social 
heritage; and they are so true to human desire that the “will to believe” 
half convinces us they are true. Many a hard-headed, free-thinking old 
peasant turns to the Church in time of bereavement for the comfort he 
cannot find, and sinking himself for the time below the level of analysis, 
finds in the mysterious drama of the Mass—the living presence of the Bon 
Dieu, the promise of resurrection, the august countenance of the priest, the 
silent sympathy of his neighbors who crowd the aisles—an experience of 
renewed courage that half convinces him as it fully consoles him. 


(4) The Fruits of Religion: Morality and Logic. Before we 
turn our attention to the period of religious disintegration at 
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which we have hinted, it is but proper that we should recognize 
the services which religion has rendered to contemporary civil- 
ization. Foremost of all is this: it has made morality in the 
modern sense. 

Some years ago there was a significant controversy between Spencer 
and Paul Janet!*® on the origin of ethical duty. Spencer said that duties 
are simply commandments of the chief, in the first place. Paul Janet 
questioned this. (1) Moral commands, he pointed out, have a certain 
dignity, a categorical quality, which the chief’s commands do not always 
possess. One may question the rightness of the chief’s command; one 
never questions the rightness of a real moral command, even when one 
disobeys it. (2) Obedience to the chief is conditioned on his presence; 
obedience to a moral command is just as imperative in secret as in public. 
G3) Obedience to the chief involves ennui, and even humiliation before both 
the chief and one’s fellow slaves; obedience to the moral law brings pride, 
accompanied by a feeling of censorious contempt for the disobedient. 
“La vertu vous égale @ Dieu’’—you feel like a master, not like a slave. 

Both Spencer and Paul Janet were too anxious to form an artificial 
cleft between religion and morality to perceive the obvious solution to all 
their difficulties; viz, that duties are the commandments, not of the chief, 
but of the gods (who, to be sure, speak mainly through the chief). Against 
this hypothesis, all Paul Janet’s objections are powerless. (1) The superior 
dignity and categorical quality of duty are due to the fact that the gods are 
more powerful than any chief; a god is to a chief what a general is to a 
corporal. (2) It is obvious that, since the gods are invisible and may be 
watching you at any time, resistance against them is impossible; and so 


one obeys in secret as in public. (3) As for the pride that accompanies 
moral obedience, it is due to the fact that the god’s command is uttered 
within us, invisibly, and we get the sense that we are commanding as well 
aerate. Since the gods are psychological entities, moral autonomy is 
a fact. 

Ever since the rise of religion, morality has borne the religious stamp; 
and in the ow epoch of religion it was poy = an appendage of religion. 


It is absurd to deny this historical fact, as Spencer and Paul Janet and 
that whole generation of philosophers tried to do. A striking confirmation 
of it may be found in the pathology of the moral experiences, which is sub- 
stantially identical with that of the religious experience. Moral doubts and 
“scruples,” moral “dryness,” correspond to sallaiens asedia and may go to 
the same extremes. Corresponding to demonic possession we find cases of 
obsessing ‘‘voices” that tempt the conscience satanically. Corresponding 
to religious ecstasy we find a form of moral ecstasy in which one becomes 
convinced that one is morally perfect. Morality has much the same func- 
tion as religion; it comforts and directs. Obviously it is a simple outgrowth 
of religion. To try to keep morality alive (in its traditional form) while 
destroying religion is to try to keep a tree alive after cutting its root. 

The type of morality fostered by religion may be best described as 
egoistic. This is not a depreciatory term. Egoism is a great step forward 
in moral progress, and does not arise until the reflective level is reached. 
Hitherto man acted on each desire as it arose—only to regret it afterward. 
Now he learns to call all his desires into consultation before making any 
decision, latent as well as clamorous desires, and learns to balance the future 
against the present. This “calculus of interests,’’ as Bentham called it, 
is enormously difficult; neurotic people are incapable of it; for them, egoism 


19Paul Janet (1823-99), the well-known author of Les causes finales 
(1874), was the uncle of Pierre Janet. They collaborated in some experi- 
ments in telepathy. 
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is an ideal so high as to be practically unattainable. Religion has here 
furnished its greatest contribution to moral progress, the greatest “aid to 
reflection” ever devised: the fear of future punishment. Future pain needs 
to be exaggerated in order to make it counterbalance present pleasure in the 
moral calculus. This is just what religion does, with its picture of Hell. 
Thus, subordinating and organizing his desires, man for the first time be- 
comes ego, an individual; and this achievement is in no small measure due 
to religion. 

Logic as well as morality bears the imprint of religious influence. It 
is ridiculous, as a matter of fact, to separate logical laws from moral laws. 
Logic is only intellectual morality. The need for it arose with the appear- 
ance of language. You cannot perform two contradictory actions at the 
same time; matter resists you; but you can say or think two contradictory 
things at the same time. From the moment when man first began to 
speak, he began to dire des bétises. Hence the regulation of language be- 
came as important to the tribe as the regulation of conduct, for uniformity 
of opinion was one of the conditions of social unity. The principles of 
logic originally took shape in moral form, with religious sanctions attached. 
“Do not forget your promises immediately; remain faithful to yourself for 
a time at least:” this was the original form of the principle of contradic- 
tion. ‘When your chief (behind whom stands the god) has one opinion, 
do not dare oppose him”: this command is at the basis of all logic.?° 


VI. THe Ercetic (or RaTIONAL) AND THE EXPERIMENTAL 
THe DECLINE oF RELIGION 


(1) Influences Making for the Destruction of Religion 


There are four important types of conduct which appear for 
the first time at either the ergetic or the experimental level: 
work, education, philosophy, and science. All of them are, 
directly or indirectly, fruits of religion; but all of them tend to 
exercise a destructive influence upon religion—an instance of 
the general law that things tend to destroy themselves by their 
own fullest development. A fire tends to put itself out with the 
carbonic acid gas it generates; and when religion creates too 
many virtues, they turn against her. 

_ _ A leading characteristic of the morality engendered by religion is that 
it is ergetic: work and effort play a large part in it. Work may be defined 
as the mustering of extra force for a given result by the exertion of continuous 
effort. It is not a primitive tendency, and it plays a small part in primitive 
morality. It requires that an artificial force be given to ideals and aims 
which, lying in the dim future, have not of themselves sufficient force to 
sustain the inconstant will during long-continued exertions; and it requires 
that the passions which tend to interrupt all continuous effort be disci- 
plined and subdued. This is precisely what religion has done with its 
doctrines of divine supervision and future punishment. It has led to absurd 
excesses of asceticism, no doubt; but the development of the power to 
resist pain and repress passion has been incalculably important in the prog- 
ress of the race. The motives appealed to may have been egoistic; the 
end in view may have been the eternal happiness of the individual; but self- 
sacrifice and disinterested heroism have paradoxically enough been the 
fruits of thisegoism. The truth is that all lines of conduct that are entered 
upon as means to ulterior ends have a tendency to become ends in them- 


20 Janet’s debt to Durkheim at this point hardly needs to be pointed out. 
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selves. Thus the ascetic virtues laid down by religion as means to eternal 
happiness came to be “their own reward,” and ergetic morality, in which 
effort, sacrifice, and altruism predominate, came to be more independent of 
the religion that engendered it. At last came the time when morality felt 
sure enough of its own strength to turn upon religion and seek to expurgate 


it. 

One of the chief by-products of the ascetic or ergetic temper is education. 
In primitive morality, systematic education has little place. Hereditary 
instinct as modified by social imitation shapes primitive conduct. Real 
education is work of the most strenuous sort, involving the stifling of the 
inclinations at every step. As such, it is obviously a child of religion; and 
yet the characteristic methods of education are dangerous for religion. 
Analysis, for example, kills passion. We have already seen how it tends to 
destroy belief in prayer. The syllogism, again,—which is primarily a tool 
of instruction,—creates a new ascetic morality of the intellect. Love of 
truth emerges for the first time. Truths, unlike religious “realities,” are 
accepted not because they please us but because they conform to certain 
categorical rules like the rules of the syllogism. Now for the first time 
falsehood is regarded with horror; agnoscatur veritas, ruat coelum. The 
consequence is inevitable: logic turns against religion’s absurdities as 
morality has turned against its indecencies. 

A period of rapid theological evolution now begins. The local gods 
are arranged in families and hierarchies; many of them are identified with 
others that have similar functions; monotheism is the eventual outcome of 
the process. The function of speaking for the god in oracles and prophecies 
tends to come under sharp scrutiny. As a result, revelation tends to be 
relegated to the past, and its interpretation monopolized by a priesthood. 
The gods themselves take on new characters; their commands become more 
moral and less arbitrary. 

During this period of ethical and logical evolution a new phenomenon 
arises: philosophy. Philosophy is religion evolving faster than she is willing. 
This, at any rate, is what philosophy has been at its most fruitful periods. 
Cousin and his school have come in for a good deal of abuse on the ground 
that their philosophy was merely a rationalization of traditional dogma; 
but this is what the classical philosophy of Socrates and Plato really was. 
Any philosopher who tries to ignore tradition, and start de novo on a basis 
of pure reason, simply cheats himself, as Descartes did. Particularly 
absurd was Descartes’ attempt to deduce such a religious dogma as the 
existence of God from logical principles. Religious concepts can be built 
up only out of religious motives. 

The one really sincere and straightforward philosophical argument for 
the existence of God is Anselm’s ontological argument. Anselm does 
naively what Descartes does unconsciously: he bases everything on the 
will to believe. For if the ontological argument be translated into un- 
technical language, so as to expose the psychology that lies behind it, it 
will read as follows: “God is so good that it would be a pity if he did not 
exist.” It is a passional argument, arising out of the assertive level of 
mental development, where | believe firmly whatever I wish were true. It 
might be compared with the following arguments: “This wine tastes so 
good that it must be good for me;” “This story is so good that it must be 
true.” 

Philosophical religion is of course more moral and more logical than 
traditional religion; but on the whole it proves an unsatisfactory substitute. 
Matters are greatly complicated by the fact that the gods at this period 
come to be taken as explanatory principles. Explanation is not primarily a 
religious interest, but more probably grows out of magic. The function of 
the gods is not so much to satisfy the rational need for explanation in the 
case of extraordinary phenomena as to guide and sustain the believer in his 
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practical life. But now the magical interest comes to be fused with the 
religious, and philosophy seizes upon this secondary aspect of the gods 
rather than upon the fundamental one. The result is that although the 
“God” of philosophy is pure of all moral imperfections and logical incon- 
sistencies, and although he still bears, after all amputations, a most striking 
resemblance to the God of religion, he is practically unsatisfactory to the 
religious man. Philosophical religion is like the “rational drink’? which a 
benevolent doctor once invented, compounded of molasses and water. It 
looked like wine, it smelled like wine, it tasted like wine; but nobody would 
drink it. Our good physician, remarked Janet, had omitted one important 
ingredient; ‘il avait oublié l’alcool.” 

But finally there issues from the ascetic, ergetic impulse created by 
religion an enemy more formidable than philosophy: experimental science. 
Science is the most radically inhibitory influence to which human conduct 
has yet been subjected. It is so different from philosophy that Janet puts 
it on a separate mental level. Ergetic morality had already inhibited all 
instincts that warred against the welfare of the whole individual life. 
Logic had gone farther and inhibited all mutually self-contradictory be- 
liefs and modes of conduct growing out of them. But not all even mutually 
consistent beliefs and not all impeccable philosophical systems succeed, 
when used as means of adjustment to the external environment. This test 
of success has always had an inhibitory influence on human opinions; trial- 
and-error conduct has always governed the ordinary affairs of life, even 
when religious morality was at its height; but the conscious cult of success, 
the effort to subject all beliefs to the impartial and stern judgment of 
external nature, was a new and momentous departure. The ego had been 
subjected to the authority of logic; now human logic itself was to be 
subjected to the overruling authority of Nature. Verification had at first 
been left to the individual; next the agreement of other minds had been 
required; now impersonal instruments became the tools of verification. 

Obviously, the effect upon all types of conduct and belief was bound to 
be far-reaching. In morality, the scientific spirit insisted on eliminating all 
harmful or merely arbitrary customs and rules, and leaving nothing but 
reason and hygiene as the guides of life. In religion, it completely under- 
mined the process of acting and self-deception which formed the warp 
and woof of the religious life. It destroyed the credibility of the miracles 
on which religious apologetic chiefly based its arguments; and when religion 
retreated into the past and entrenched itself behind the marvels of the 
Age of Revelation, historical science stormed the redoubt and chased re- 
ligion out of her refuge. All she could do was to capitulate, accept the 
scientific spirit with as much grace as possible, and try to become experi- 
mental herself. Thus it is that within the last century we have seen the 
rise of a number of new types of religion, or substitutes for religion, all 
agreeing, in spite of their vast differences, in their willingness to submit 
to the experimental test. 


(2) The Break-up of Religion: Substitutes for Religion 

We may best understand the odd phenomena which meet us 
in recent religious history if we remind ourselves once more of 
the three moments in the act of prayer: interrogation, arising 
out of the need for direction and companionship: answer, 
coming through a secondary personality which the worshipper 
feels to be more or less detached from his own; satisfaction, or the 
glow of joyous feeling which ensues on all stimulation of the 
energies and sends one back to repeat the experience. Each 
one of these moments involves and reinforces the others. Now 
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a little reflection will convince us that religion in recent years 
has been breaking up into its constituent moments. The inter- 
rogatory moment, or the search for the gods, has been taken 
over by philosophy—and the search will go on for ever, for by 
philosophy’s methods the gods can never be found. The re- 
sponsive moment, or the answer of the gods, has been taken 
over by Spiritualism. The moment of satisfaction has been 
taken over by Romanticism or the Religion of Sentiment. We 
have already seen that philosophy fails to meet the character- 
istic religious need for guidance and inspiration; it may be 
ignored as a substitute for religion. Spiritualism and Romantic- 
ism, however, really meet that need to some extent, and so 
deserve more consideration. 

Spiritualism, or the attempt to converse through “mediums” with 
disembodied spirits, is a very ancient phenomenon; but modern Spiritual- 
ism, which developed about 1850, is different from all that went before in 
that the atmosphere of prayer and belief which used to make it very easy 
to get spirit-responses is exchanged for the atmosphere of scientific curiosity. 
Modern spiritualism is analytic; it tries to isolate the answer of the god 
from the question of the believer, and scientifically to control the conditions 
of its production, with a view to proving that extra-human agencies are 
really at work. It feverishly seeks for mediums, or specialists in self- 
deception and other types of unconscious trickery, and then sternly tells 
them not to cheat. 

The progress of investigation along these lines is gradually discrediting 
Spiritualism as a candidate to fill the vacancy left by religion. First it was 
definitely proved that the table-tipping ascribed to the “spirits” was per- 
formed by the medium. This compelled a retreat; the believers insisted 
that mystery still remained: whence came the ideas and the impulses of the 
medium, so strangely automatic? Were they not inspired in the medium 
by a “spirit-control’’? This led to the study of psychological automatism 
and the whole realm of the subconscious. ‘These studies have been very 
fruitful for peychology, but very disastrous for the Spiritualistic hypothesis. 
The only thing that remains unquestioned is the sincerity of all genuine 
mediums: they are people who think they are acting involuntarily, and 
not tricking. 

A more wide-spread and promising movement than Spiritualism, 
though not so well defined, is Romanticism. Its fundamental proposition is 
that wherever you find joy, strength, and satisfaction, there you have the 
immediate evidence of the divine. As exponents of this cult Janet named 
such oddly assorted people as Renan, Spencer, Henri Bois, Ritschl, New- 
man, and James. 

James is of course the classic example. Like all Romanticists he has 
a scorn for rational demonstrations of the existence of God; he does not 
even mention the proofs from miracle and tradition. But he fills his 
“Varieties of Religious Experience” with satisfied people, strong and joyous 
because of their religious experience, and rests the case for the validity of 
religion on its capacity for creating these “sthenic emotions.” 

In so doing, however, he betrays the weakness as well as the strength 
of the Romantic position, and sober religious thinkers have not unreasonably 
taken alarm at his book. For one thing, he has been led by a sure psycho- 
logical insight to include among the joy-producing and hence at least 

uasi-religious experiences such pathological phenomena as alcoholic 
runkenness, “anaesthetic revelations,’ and extreme forms of ecstasy. 
But this, as Vernon Lee points out in her book on “Vital Lies,’’ is to “betray 
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religion into the hands of the psychologists.”’ If all that stimulates the 
sthenic emotions is divine, alcohol and laughing-gas become gods, and 
ecstasy, which has been frowned upon by such religious leaders as Bossuet 
and Arnauld, becomes the very soul of religion. As soon as secular parallels 
are drawn to all the typical religious experiences—and psychology is 
capable of doing this—the collapse of this particular argument for religion 
will become evident to all. A still more fundamental objection to James’ 
argument is slyly insinuated in Boutroux’ s admirable introduction to the 
French edition of the ‘Varieties: do enthusiasm and joy always go with 
the truth? Is not the scientific spirit the negation of this spirit? How, then, 
is the fact that religion engenders these emotions an argument for the 
truth of religion? 

Why, after all, observed Janet, should one assume that men might be 
brought back to religion if it could be proved that superior spiritual beings 
existed? Suppose the Spiritualists definitely proved the reality of “‘spirit- 
controls.”” Suppose James’ hypothesis were substantiated; that there 
exist superior minds continuous with our own, that occasionally make 
incursions into our subconsciousness. Should we really be happy to meet 
such beings? They would be to us what we are to the animals and to men 
of lower intelligence; has it been on the whole a happy experience for ani- 
mals and savages to come into contact with our superior intelligences? 
One wonders if a real race of gods would not treat us as H. G. Wells’ men 
from Mars are imagined to do. The gods of religion are no such super- 
human intelligences; they are only as big and great and wise as we wish and 
need them to be. They answer to our needs as only our own creations 
could do. Even enemy-gods like our devil are conceived to be stupid as 
well as wicked, so that we can outwit them and get the satisfaction of 
struggle and victory. An interesting book might be written on the “‘psy- 
chology of the devil;’’ he has been a great comfort to humanity for centuries. 
Real gods would not be so easy to outwit if evil, or to conciliate if well- 
disposed; there is all the difference in the world between writing a romance 
and conducting a real courtship. 


Modern romanticism has not, as a matter of fact, been confined to 
those who continue to believe in the reality of spiritual beings. The search 
for emotional stimulation has been carried on quite outside the pale of 
religion, and the waning of religion has swelled the ranks of the senti- 
mentalists and mystics. Seilliére’s studies on the various types of what 
he calls “‘mysticism’’—which now fill twenty volumes—have given us a 
wealth of data on this whole subject. He mentions four distinct varieties 
of mysticism. 

(1) Erotic mysticism (le mysticisme passionnel). Since Rousseau, a 
new type of love-story has pervaded literature, in which the hero and 
heroine are not praised for rising above passion, nor viewed with a mixture 
of censure and pity for succumbing to it, but in which on the contrary 
passion is glorified and worshipped as something divine. After Rousseau, 
the classic exponent of this tendency is George Sand. A cognate tendency 
to worship other emotions—in fact, all emotions—as divine runs through 
the whole literature of the Romantic period and has been revived in very 
recent years. It tends to become the worship of instinct, since the instincts 
bear the highest emotional charges. 

(2) Social, political, moral mysticism. Here the object of worship i is 
one’s own class, nation, or race, and in certain extreme cases one’s own 
personality (moral perfection). Socialism, nationalism, and race imperial- 
ism are cases in point. Gobineau, H. S. Chamberlain, and Nietzsche may 
be mentioned as exponents of this type. The tendency of all these is to 
strengthen the self-confidence and self-assertiveness of the individual and 
group. 
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(3) Aesthetic mysticism. Some people stimulate themselves by the 
worship of beauty as others do by the worship of their group. The desire 
to believe in one’s own distinction and superiority is served by this cult 
quite as well as by social mysticism. To believe that I am an artistic 
genius is quite as stimulating as to believe that I belong to a superior 
group or race. Flaubert may be mentioned as a typical xesthetic mystic. 

(4) Philosophical mysticism. A great deal of the philosophy that we 
have been flooded with since the Romantic epoch is not inspired at all by 
a serious desire to know, or to systematize recognized facts. It has been 
written to satisfy the emotional needs of the author. He has never taken 
the trouble to study the facts of science or to ponder upon the meaning of 
life; but he finds it emotionally stimulating to contemplate the Absolute— 
whatever that may mean—and to compose a grandiloquent tone-poem 
upon the theme of Creation, well orchestrated with sonorous philosophical 
terms. 

Janet objected to Seilliére’s use of the term ‘“mysticism,’’ which he 
thinks should be applied only to certain specifically religious phenomena; 
but he recognized that all these forms of whet he prefers to call “romantic- 
ism” or “sentimentalism” have something closely akin to religion. He 
pointed out that the pathology of all Seilliére’s ‘‘mysticisms”’ is identical 
with that of religion. 

For example, a recurrent phenomencn in the literature and in the 
political, aesthetic, and metaphysical thinking of the Romantic period is 
obscurity. What is obscurity? It is not identical with abstruseness or 
profundity. If one ponders long enough on a difficult mathematical theo- 
rem or on a profound scientific theory, it becomes perfectly clear; but 
obscurity becomes ever more obscure the longer one ponders over it, for 
it is based on equivocation. The typical Romanticist never defines his 
terms, and follows an involved order of ideas that eventually throws not 
only the reader but himself also off the track, and leaves him free to prove 
whatever he wants to prove. He writes not to illuminate the subject but 
to intoxicate himself, and to convince himself that what his heart longs for 
is really so. The obscurity of Romanticism is nothing but the self-de- 
ception (mensonge @ soi-méme) which we have already found to be charac- 
teristic of religion. 

But why blame the Romanticist? He is a man whose means of stimula- 
tion has been taken away by the disintegration of religious dogma, and 
who is frantically seeking a substitute. When religious faith collapses, 
some people take to drink, others take to Romanticism; there can be no 
doubt which is the less harmful. 


(3) Final Definition of Religion; The Future of Religion 

The question may be raised whether romanticism and similar 
movements are not more than substitutes for religion; whether, 
since they perform the same stimulating function as religion, 
they may not be called religions—and so one might speak of 
some one of them as the religion of the future. 

This, observed Janet, is purely a question of definition. If 
you consider it wise to stretch the term religion to cover far 


Jt is worth noting that for Janet the question of the future of “re- 
ligion’”’ is not the same as the question of the future of the great organized 
religions. Since Egyptian religion, he says, there has been no real religion. 
Christianity and other so-called “universal religions” are not religions, 
properly speaking. In them, the influence of ethical and logical criticism 
is already far-reaching. Would Janet say that certain elements in them 
may survive the death of religion? 
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more than its traditional territory—as Héffding does when he 
identifies religion with all conduct which tends to the conserva- 
tion of values*—you may do so. Any psychological term like 
“association” may be taken in such a general sense that it 
covers the whole field of psychology; but is it wise so to take it? 
Is it not better to take it in some specific sense? Perhaps if we 
begin with a general definition of the religious function, and 
then proceed to specify the characteristic way in which religion 
performs that function we shall be in a position to judge between 
the merits of general and specific definitions. 

There can be no doubt about the function which religion performs; it 
is that of stimulation (excitation).* In less technical terms, religion satisfies 
the need for more abundant life (vivre plus et vivre mieux); but as we have 
seen, the source of all that enriches life lies in the psychological reserves. 
The maternal instinct, the instinct for approbation, etc., are all treasuries 
which are refilled as often as we empty them; the problem of richness of 
life is the problem how best to stimulate these instincts and spend the re- 
sulting strength. One may, therefore, say, if one wishes, that religion is 
all that stimulates the instincts and so heightens the powers. 

But this definition is obviously too broad. Religion belongs to the 
class of stimulants, but are all stimulants religious? Alcohol, danger, and 
love are all stimulants, and they produce phenomena psychologically iden- 
tical with certain religious phenomena. A young American woman sub- 
ject to chronic mental depression related to Janet how her first glass of 
whiskey raised her from doubt and fear to faith and courage—in terms 
strongly suggestive of religious experience. Is whiskey a god, then? No, 
obviously not; there has been a process of selection going on in the history 
of mankind, whereby certain stimulants have been recognized as inferior 
to others on account of their harmful after-effects; religion belongs among 
the superior stimulants. 

We can go farther and say precisely to what specific class of stimulants 
it belongs: social stimulants. Durkheim is perfectly right in calling religion 
a social phenomenon, and if we follow him and make religion the cult of 
social stimulation, we shall not be far from the truth. The need for direction 
and inspiration through friendship, as we have seen, is the fundamental 
need which religion satisfies. There was a period—the period of rite and 
myth—when society itself, through the commands of the chiefs and the 
social intoxication of communal rites, supplied these needs. 

But religion proper is something still more specific: stimulation through 
alliance and friendship with unseen spirits. It evolves out of the worship 
of society which Durkheim describes, and may still be classified as a 
form of social stimulation, for the relation between the worshipper and his 
god are thoroughly social relations; but it does not arise till the belief 
j 0 unseen spirits arises, and it perishes with that belief. 


2Query: has Janet quite accurately caught Héffding’s idea? 

In his University of London lectures, already cited, Janet defines 
excitation more exactly than he did in these lectures. It implies a process 
which not merely draws upon the reserve forces, but heightens the mental 
tension as well, raising one to a high moral level characterized by ‘des 
phénoménes d’adaptation et de calme,’’ a level at which complex moral acts 
become easy. It is at such moments, he says, that “the new memories and 
new habits are formed which become points of departure for new [and 
higher?] tendencies” (loc. cit., 222). A very high estimate of the import- 
ance of religion and other “stimulants” is here implied. 
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For a hundred centuries, perhaps, men have literally lived 
upon the little psychological discovery that the energies can be 
mightily heightened by communion with ideal imaginary beings. 
Morality, logic, philosophy, and science have been the fruit of 
it. But the children of religion have become conscious of two 
vital inconveniences in her. In the first place, she is imperial- 
istic. To feel that one has omnipotent allies is to become over- 
bearing, intolerant, and oppressive. In the second place, she is 
prone to self-deception. A certain naiveté is required to perform 
the fundamental religious act of prayer, and this naiveté has 
been rendered increasingly rare since the Middle Ages by the 
ravages of logic and science. 


Shall we then predict the rapid disappearance of religion? 
Not at all. “Tout commence et rien ne meurt parmi les hommes.” 
Not all men have risen to the level where religion is no longer 
natural to them; and for such men religion, now pruned of 
many of its defects by long-continued criticism, may continue 
to bea blessing. Children all pass through a religious stage; and 
all of us are apt to be seized by neurasthenia and sink back to 
the religious level. Do not rail at the aged philosopher who 
turns to religion as his mental faculties decay, and who calls in 
a priest to comfort his last hours; he is doing a perfectly natural 
and inevitable thing. 


But for the strong? and the disillusioned? We need not 
worry about them. There are all sorts of stimulants that can 
take the place of religion, and humanity always discovers them 
when it needs them. One little-noticed substitute for religion 
is destined to do perhaps more than all others to put religion 
out of style: scientific psychotherapy, which studies and remedies 
scientifically those states of mental depression for which religion 
is the sovereign but imperfect popular remedy. People who are 
mentally well do not need religion, and, as one may observe for 
oneself, they are usually not religious. A second substitute for 
religion that is increasingly coming in among scientists is the 
worship of progress. The idea of progress was hardly known in 
the world before the illusions of the year 1000 A.D. were dis- 
sipated; but now it is becoming central in men’s minds, bring- 
ing with it the ideas of creativity and novelty, and stimulating 
new types of sentiment and conduct, such as toleration, respect 
for the liberties of others, cultivation of individual initiative, 
and admiration for inventors. The central maxim of this new 
cult may be stated in the words of Guyau, whom Janet acknowl- 
edged in closing to have been the chief influence in his own 
religious thinking: “to be confident in ourselves and in the 
world.” 
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CoNCLUSION 


A. C. McGiffert is wont to express the opinion that in the 
history of religious thought the most important contributions 
have been made not by the men who have settled problems, 
but by the men who have raised problems. From this point of 
view, Janet deserves to be awarded a croix de guerre by those 
of us who are interested in the progress of religious thought; 
for he has raised enough problems to keep us busy for some 
little time. I do not intend to enumerate and neatly solve them 
forthwith; this is an exposition, not a polemic, and is long 
enough already. Besides, it is good for our souls to let such 
pungent criticisms as Janet’s strike in and rankle awhile. The 
habit of presenting the arguments of an opponent only in 
combination with nullifying objections is deadening to thought. 
I merely wish, in closing, to set the reflective processes of the 
reader in motion—supposing they are not already under way— 
by setting up a few interrogation points, and pointing out some 
of the significant contributions which Janet has made to the 
philosophy of religion. 

I should like, in the first place, to raise a query with regard 
to Janet’s account of the relation of the philosophic interest to 
the religious interest. He remarks, quite rightly, that the “God” 
of philosophy, being a mere explanatory principle, is useless as 
an object of religious worship; but he is mistaken, I think, when 
he infers from this that the explanatory motive is foreign to the 
religious motive. 


The instinctive basis of religion is complex; and McDougall is right, 
I believe, in including curiosity among the instincts which go to make up 
the religious sentiment. Leuba has shown that the explanatory motive is 
one of the factors which combine to produce the god-idea. The “high 
gods” of certain African tribes have no other function than that of explain- 
ing the origin of creation; later in the evolution of religion, as the need for 
organizing the thought-world appears, the creator-gods come to coalesce 
with the more utilitarian gods who preside over war and agriculture and 
the common affairs of life.* Hence any conception of the divine which is 
to satisfy the religious interest must also satisfy the philosophical interest; 
a petit dieu @ notre usage (such as Wells’ God) will eventually prove as 
unsatisfactory to our religious cravings as a remote Creator-God who takes 
no interest in us, for he is nearly as much at the mercy of the cosmic forces 


*Thus for example, I shall not even raise the question of the validity 
of the behavioristic psychology as a final, metaphysical account of per- 
sonality, although I am convinced of its inadequacy, and feel that much of 
Janet’s argument would lose its force if his behavioristic presuppositions 
were criticized. I leave that critique to more competent psychologists. It is 
true that in his articles in the British Journal of Psychology Janet asserts 
that he does not claim metaphysical validity for his psychology; but m 
impression was that in his course at the Collége de France, in spite of - 
ironical disclaimers, he was really venturing into the field of metaphysics. 

*%See also G. Belot, Note sur la triple origine de l’idée de Dieu, Rev. de 
M#é. et de Morale, 16, 1908, 717ff. 
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as weare. The problem of the place of man in Nature is both a philosoph- 

ical and a religious problem; and the question of the possible existence 

of a higher mind than ours in control, or partial control, of cosmic evolu- 

— is not so irrelevant to the religious question as Janet would have us 
eve. 

Again Janet remarks that philosophy and science, in so far 
as they are analytic mental processes, tend to destroy religion, 
which is a synthetic mental activity. He infers that as the 
rational mental level, where analysis arises, is higher than the 
level where religion arises, religion is destined to disappear in 
the natural course of mental evolution—surviving only in 
children and neurotics. 

But, if this be true, humanity has a dark future indeed; for religion is 
not the only synthetic mental activity that is destined to disappear. The 
a of poetry, painting, music, and the beauties of nature, as 
well as the appreciation of moral grandeur in other human personalities, 
and the pursuit of ideal perfection in our own,—all this, too, is destined to 
vanish, for all active, appreciative and enthusiastic moods are apt to be 
stricken-through and killed by the dissecting-knife of analysis. It cannot 
be denied that in certain scientists and philosophers some such soul- 
withering process seems to have taken place; but ought one to call such 
abnormal individuals the highest products of mental evolution? Is not 
the continual predominance of the analytic mood, with the aboulia which 
tends to result from it, a definitely psychopathic state? Think of such a 
man as Benjamin Constant, an abject failure as a moral personality, but a 
brilliant success as a critical intelligence, writing a successful psychological 
novel in which his own moral turpitude is laid bare! I do not mean to 
imitate Bergson in disparaging the intellect and regarding its appearance 
in evolution as a cosmic blunder; I simply mean to suggest that in the 
highest type of intelligence there should be a healthy alternation between 
straightforward activity and critical analysis. Religion belongs to the 
same class as vital processes like nutrition and literary self-expression. 
Analysis may and should be employed to guide these processes; but should 
it be permitted to destroy them? 

Another query: is the religious state of mind, to use Lévy- 
Bruhl’s expression, “impervious to experience?” Is it fitly 
represented by Janet’s case of the woman who persisted in 
believing her head had been amputated, all evidence to the 
contrary notwithstanding? 

I think it is true that religious dogmas tend to be modified by exper- 
ience much more slowly than the practical arts and physical sciences, and 
that, consequently, our views of the ultimate nature of things stand more 
in need of revision; but I think that this is largely because the cosmic 
environment “hits back at us” much less forcibly and regularly than our 
immediate physical environment. I am convinced that the history of 
religion shows many cases of the modification of theological hypotheses 
under stress of circumstances. For example, the Hebrew prophets used 
their conception of the divine moral order as a means of predicting future 
historical events—unsuccessfully, in many instances. When failure came, 
they sometimes rationalized it to fit in with their previous dogmas, quite 
like Levy-Bruhl’s savages; but not always. Sometimes they gave up 
the dogma and framed a new one—notably in the case of the dogma 
that suffering is a divine punishment indicating guilt on the part of the 
sufferer. I cannot escape the conclusion that in the course of this slow 
and halting process of theological reconstruction a genuine approach to 
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the truth about the cosmic conditions of human life has been taking place, 
and that religious symbols like the idea of God consequently have a cosmic 
as well as a human significance. 


A final query: is religion only for the weak, or chiefly for the 
weak? Such is Janet’s conclusion; but is it a wholly consistent 
conclusion from the facts as he himself sets them forth? 


If the reader will consider the diverse effects of mental stimulation, I 
think he will agree that a permanent or protracted raising of the level is prob- 
ably indicative of a strong or “rich” individual, while sharp reaction and 
permanent depression following stimulation is probably indicative of a 
weak or “poor” individual. Is not the conclusion obvious? Religion or any 
strong stimulant may be positively dangerous for a neurasthenic individual ; 
his friends must guard him against revival meetings as they guard him 
against alcohol and drugs.” It is the strong individual, who is tempted to 
drowse along and do less than he is able, who most needs religion. What 
happens when such an individual—a Wesley or a Luther—“gets religion” 
is written large across the face of history. He generates a wave of energy 
that galvanizes whole masses of men and seems to persist for centuries. If 
religion can produce such results without stultifying the intelligence, and if 
the energy it generates can be diverted into the right channels by a simulta- 
neous sharpening of the moral sensibilities, then, in the name of Humanity 
and Progress, why not have more religion! Let us have scientific psycho- 
therapy too, and anything that will help tone us up for the task that faces 
us; but in my judgment, any one who, having no insuperable intellectual 
obstacles in his way, and having not yet exerted himself to the verge of 
exhaustion, rejects religion or any other wholesome stimulant because he 
feels no need of it, has a poor conception of the load of moral responsibility 
that rests upon every human individual in a time like this. 


But it is after all one of the functions of religion to create 
the vision of duty which makes one conscious of the need of 
inspiration. It is one of the merits of Janet’s conception of 
religion—and here I touch upon what seems to me to be his 
most significant contribution to the philosophy of religion— 
that it ascribes to religion not only a stimulative but also a 
directive function, and shows the vital unity of the two func- 
tions: the gods, according to his theory, conserve human 
energy by satisfying the human need for direction or guidance. 

This, it seems to me, is a much juster view of the function of religion 
than that of certain sociologists who regard religion purely as a stimulant. 
T. N. Carver, for example, once remarked in a lecture that the function of 
religion in the state was like that of a brass band ina regiment: it invigorates 
but must not presume to lead. Similarly, Giddings once defined religion 
as “all that stimulates the will to carry on.”’ It seems to me that Janet’s 
definition of religion describes the facts much more adequately than those 
of either Carver, Giddings, or Durkheim, while at the same time recogniz- 
ing the relative truth of such broader definitions. All four would agree on 
the function that differentiates the genus; but none of them marks off the 


*~ do not mean to say that religion can do nothing for the neuras- 
thenic; on the contrary, the Emmanuel Movement has proved that the 
skilful minister may make a distinct contribution to psychiatry. Besides, 
the patient’s need is for something more than physical and mental health. 
There is still a place for the “cure of souls’. 
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species so exactly as Janet, or notes so clearly that when we get into the 
= of social stimulants a new function, the directive function, comes 
into play. 

a it would be well to point out that religion as Janet defines 
it never occurs, historically, in an isolated state. It always occurs in- 
extricably mingled with ae stimulants. The inspiring influence of the 
religious group upon the religious individual is almost as important as 
that of the god himself, and it is not surprising that Durkheim should have 
considered it the chief thing in religion. Moreover, even after the rejection 
of grosser stimulants like alcohol, religion has always continued to use 
certain stimulants, like music and rhythmic motion. Even the best of 
these stimulants of the outer sphere inspire without directing; but if they 
are employed in the service of a religion whose god-idea is moral, they may 
become an integral part of that religion, and take their direction from it. 

I have only one modification to suggest in Janet’s admirable 
definition of religion: the species “religion” within the larger 
species “social stimulant” should be so differentiated as to 
indicate the réle which the speculative interest has played in 
religion. The gods—to repeat Leuba’s contention—grew in 
part out of the desire to explain creation; and a large part of 
the stimulating effect of communion with them is due to the 
belief that they control the universe. To guide, to inspire, and 
to protect are their most prominent functions; and the third is 
not the least important. Whether there is any evidence for 
protection is another matter; many earnest thinkers assure us 
there is not; but religion is vitally interested in the question, 
and will not let it drop until it is definitely decided in the affirma- 
tive or the negative, or until the boundaries between a legiti- 
mate and an illegitimate faith in Providence are definitely 
settled—which means that discussion is bound to continue for 
some time yet. 

Meanwhile we are greatly indebted to Janet for the whole 
of his spirited analysis, and in particular for his original theories 
on the origin and function of religion. The “duplicity” theory 
of the origin of belief in spirits should excite much discussion. 
The analysis of religious faith is particularly subtle; no religious 
person can read the comparison of religious and philosophical 
discussion without crying “Peccavi!’’ Doubtless the present 
exposition of Janet’s views has been unconsciously colored by 
the religious leanings of the writer; but he would be deeply 
chagrined to discover that it was so, for he cherishes the hope that 
a genuine working partnership may some day be established 
between religion, science, and philosophy. 


THE EFFECT OF VARIED INSTRUCTION ON THE 
PERCEPTION OF LIFTED WEIGHTS! 


By ALBERT CiayTon REID 


I. INTRODUCTION 


Our object in this study was to trace, and if possible to 
measure, the influence of varied instruction upon the discrimin- 
ation of lifted weights. We gave our Os three different instruc- 
tions. The first required them to discriminate weights as 
material objects of the outside world, and thus involved what 
Titchener has called the stimulus-error;? the second required 
discrimination of the pressure-patterns set up on and in the 
fingers by the act of lifting; and the third called for a like 
discrimination of the pressure-patterns set up in the wrist. 


Since certain experiments, which Friedlinder* and Fernberger* have 
performed, bear upon our problem, we shall first take account of them. 

Friedlander defines his probiem as follows.’ “In the usual way of 
viewing the outside world we perceive most of the different sensory quali- 
ties as properties of objects.” “‘It is possible,” however, “to follow up this 
process of objectification, without recourse to theories ad hoc, since, even 
to the developed consciousness, sensory contents ymay be presented ‘which 
are free from any attributive relation to objects.”’ Friedlander, therefore, 
set himself the task of “studying the changes which sensation suffers when 
it is referred to an external object, and ascertaining the conditions which 
are necessary for this objectification” in the field of the perception of weight. 

From a preliminary experiment, in which O vet oy holds his forearm 
and hand in a horizontal position, receives a weight on his fingers, and then 
moves his forearm up and down, Friedlander obtains an account of the 
phenomena which appear, on the one hand, “‘when we attend to the sen- 
sations of pressure and of force ( Kraft) i in the lifting member and abstract 
from the object (A-Hinstellwng),’’ and, on the other hand, ‘when we direct 
the attention upon the lifted object itself (G-Einstellung).” Friedlander 
characterizes the two Einstellungen as follows:? 

“‘A-Einstellung. I close my eyes and try to forget completely that an 
object is resting on my hand, and direct my attention solely to the sensa- 
tions in the moving extremity. I succeed in doing this only with strong 
concentration, since the idea of an external heavy something has a strong 
tendency to come into consciousness. There arises a complex of manifold, 
spatially extended sensations, which cannot at the same time be fully 
attended to in all its parts. What force themselves upon consciousness at 


1From the Psychological Laboratory of Cornell ieee 

2—. B. Titchener, Experimental Psycholo 905. 

3H. Friedlander, Die Wahrnehmung Zis. f. Psych., 
Ixxxiii., 1920, 129-210. 

‘S W. Fernberger, An Experimental Study of the ‘Stimulus Error,’ 
Jour. Exp. 1V., 1921, 63-76. 
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first are rising and subsiding tactile [for Friedlander this term covers sensa- 
tions of pressure, contact, and kinaesthesis] sensations in the fingers. 
With a more exact analysis, these turn out to be a complex of two kinds of 
sensations, distinguishable in quality and in intensity. In order to make 
this differentiation easier for me and more distinct, I first let the loaded 
fingers rest upon the table; I then notice an aggregate of pressure sensations 
on the inner surface of the fingers; it is not a unitary, uniform pressure.” 
“Tf I now lift the weight, a new group of sensations appears distinctly in 
addition to the pressure sensations, which remain approximately constant; 
we designate them sensations of strain (Spannung) or force. These are 
seated in the deeper parts of the fingers; they are not, however, so definitely 
localized as the pressure sensations; and they show, above all, a great 
tendency to go out from the hand into outer space. I may, conversely, 
bring the sensations of force to consciousness and isolate them to a certain 
degree, if I weaken the pressure sensations by covering the hand with a 
thick leather glove. When I have performed this isolation and impressed 
upon myself the characteristic peculiarities of each of the two sensory 
groups, I succeed tolerably well in analyzing them out of the whole into 
which they fuse when they are present simultaneously.” ‘Diffuse tactile 
sensations of slight intensity above and below the elbow are also noticeable.” 


““G-Einstellung. I open my eyes and turn my attention to the object 
which rests on my hand. Immediately the sensations in the arm, hand 
and fingers recede in consciousness almost entirely, and the object is filled 
with a sensory something which appears to me directly given as its weight 
(Schwere). This weight forms a unity with the visual appearance of the 
object. It is a heavy object that I perceive. Only for some moments do I 
succeed in forcing the sensations in the fingers back into consciousness; for 
the most part, the pressure sensations persist simultaneously with the 
weight content, but they are very indistinct and take a merely secondary 
place. The weight content itself is unitary and cannot be analyzed further.” 

Friedlander first reports a series of 16 experiments on the conditions 

of the perception of weight. While these experiments present many 
ints of interest and in certain cases challenge repetition, they do not 
ar directly upon our own problem, and we pass them over without com- 
ment. He then undertakes two experiments with the object of determining 
“whether, in the comparison of two pressure intensities, the delicacy of 
sensitivity to differences suffers a change through objectification.’”’ These 
experiments, since they bear upon our problem, we shall present in detail. 

Friedlander had already established experimentally that, when the 
sense of force is ruled out, the sensations of pressure are by themselves 
adequate to the perception of a heavy object;? but when he came to the 
present experiment he found that two of his three Os could not make a 
comparison under the G-Kinstellung. In the first experiment,!° O placed 
his left hand in a plaster cast, and received two brass cylinders, in succes- 
sion, on the inner surface of his fingers, which were protected by a hard 
rubber disc. The time of presentation was 4 sec., and the interval 4 sec. 
In one experimental series (A), O was to “‘close his eyes and, under the 
A-Einstellung, to compare the sensations of pressure in the hand.” Ina 
second series (G), O was to “open his eyes and, under the G-Einstellung, to 
compare the heaviness of the weights.” ‘Series A and G alternated from 
day to day. Same order of variables in both.”” On days 1 to 12, E pre- 
sented the weights (standard 500 gm.; 18 variables, ranging, by steps of 20 
gm., from 340 to 680 gm.) in both time orders, and O made 72 comparisons 
daily. On days 13 to 18, Z presented the same set of weights, but only in 
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the first time order, and O made 54 comparisons daily. On days 19 to 44, 
which yielded the results flere hf E presented, in the first time order, a 
new set of weights. The variables now ranged, by steps of 10 gm., from 
390 to 590 gm. in series A (21 variables; but variables 390, 580, and 590 
were presented less often than the other variables), and from 420 to 590 gm. 
in series G (18 variables). O made 54 comparisons daily. Throughout, O 
was ignorant of the stimulus differences, was left free to judge either weight 
in terms of the other, and his judgments were to take the form ‘much 
lighter,’ ‘lighter,’ ‘doubtful,’ ‘equal,’ ‘heavier,’ and ‘much heavier.’ 

The results of the experiment showed G>A. “For the one O the 
limens were somewhat lower under the G-Einstellung, and the scattering 
was almost equal in both cases; as a whole, sensitivity to differences was 
somewhat finer in series G”. “This result is surprising,” Friedlinder com- 
ments," “for the introspections of this O, which are in agreement with 
those of other Os, led us to expect that objectification noticeably diminished 
sensitivity to differences. This O had no difficulty in objectification, and 
in G he actually compared the heaviness of the weights alone. But this 
way of comparing, he felt, was unnatural and uncertain, because attention 
was diverted from the ‘main thing,’ the pressure sensations.” Friedlander 
offers two alternative explanations. The one is that “the density of 
sensation is lessened when objectified, since it spreads throughout the 
volume of the object; and, if this decrease in density has the same effect as 
a decrease caused by a weakening of the stimulus, a refinement of sensiti- 
vity to differences with objectification is to be expected.” The other possi- 
bility is “that a greater exertion of the attention involuntarily evoked by 
the difficulty of the task has favored the comparison of the objectified 
sensations.’”!? 

On the other hand, a second experiment by means of the aesthesio- 


meter with the same O' (standard weight 1200 gm.; variables ranged, by 
50 gm. steps, from 800 to 1700 gm. in series A, and from 850 to 1750 gm. in 
series G; og of application, the back of the last joint of the middle 


finger of the left hand) showed a “considerable diminution of sensitivity to 
differences under the G-Zinstellung;’ A>G. “The reason. ..is that in 
this set-up O did not succeed in objectifying pressure; the G-Einstellung, 
therefore, only served to divert the attention from the contents to be 
compared (the pressure sensations in the finger).”"* 

Of the two Os who were unable to objectify the pressure sensations in 
the lifted weight experiment, one was eliminated early, while the results of 
the other — A >G—reflected the difficulty of the G-Einstellung. A>G was 
also the result of the same O’s experiment with the aesthesiometer. 

Friedlander thus makes the difficulty of the G-Hinstellung account 
both for the result A>G (which he obtained three times) and for the 
opposite result G>A (which he obtained once). In addition, he offers an 

alternative explanation of the latter result. ‘Whether this explanation 
or the other can claim greater probability,” he concludes, “must for 
the present be left undecided.’’* 

Fernberger carried the problem over to the active perception of weight. 

Citing Titchener, he raises the question of ‘the distinction between the 
stimulus attitude and the process attitude in the formation of sensory 
judgments. In the case of the process attitude, the observer is instructed 
to judge process only and, indeed in most cases, only one attributive aspect 
of a given process.” “Under the stimulus attitude, on the other hand, the 
observer judges not process, but the stimuli themselves.” ‘The equi- 
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vocality of the jotqueate under the stimulus attitude is well shown’ by 
Titchener, Gates, de Laski, and Friedline. “The use of lifted weight 
stimuli presents a situation in which the distinction between the two atti- 
tudes should be important. All of the earlier work in the field has been 
performed under the stimulus attitude,—the observers have been instructed 
to judge the difference between the weights themselves.’”’* “It has been 
shown that the processes involved in the formation of the judgment are 
exceedingly complex and that these processes actually vary from individual 
to individual observer and for the same observer at different stages of 
practice.” ‘Here then would be an excellent field in which to discover 
whether the judging under the stimulus attitude or the judging of some 
a attributive process will have any effect upon the statistical 
imens.,””! 

Passing to a consideration of Friedlander, who “has shown that it is 
possible to have the observer adopt either an objective attitude or an 
attitude of judging only one of several elements in a complex, and that the 
adoption of one or other of these attitudes may affect the threshold values,” 
Fernberger maintains that Friedlinder’s ‘instructions for the subjective 
attitudes (especially the kinaesthetic) were still too indefinite and equi- 
vocal and were therefore capable of further refinement. Also his statistical 
conclusion regarding the effects of the attitudes upon the measure of 
— re [is] not conclusive.’’!* 

wn bom therefore, repeats the experiment. He used hard rubber 
stimell presented in the first time order only, with the space error ruled 
out. A metronome, set to beat 72 in the 1 min., regulated the rate of 
lifting. O rested between double lifts, if he so desired. The standard 
weight used was 100 gm.; the variables were 88, 92, 96, 100, and 104 gm. 
Three Os took part in the experiment: one O had had a great deal of practice, 
another had had some little practice in the lifted weight experiment, while 
the third was totally unpractised. 

Three sets of instructions were used:!* instruction A directed O to 
judge solely in terms of “the intensity of the pressure sensations on the 
tips of the fingers;’”’ B called for judgments on the basis of “the intensity 
of kinaesthetic sensations localized in the wrist;” C required that O “take 
the stimulus attitude and. ..judge the weights themselves.”’ Three cate- 
gories of judgment—greater, less, and equal—were permitted; if for any 
reason O failed to live up to the instruction, he was to report ‘failure.’ 
1250 judgments were obtained from every O in every series. ‘Introspective 
characterizations were taken for every series so that it could be assured 
that the observers were making the proper attentional abstractions and 
were forming the judgments on the basis of the processes desired. An 
examination of these introspective characterizations shows that the in- 
structions were properly fulfilled.’’2° 

Inspection of the threshold values”! reveals little uniformity in results 
among the Os. Combining hu and hi, we find that 

C>B>A for Os P and B; 

C>A>B for H; while 

C>B>A expresses the general tendency. 
In no case, however, is the difference in the values of h very large. The 
values of L in the different series present a greater variation: 

UOp. cit., 63. 

This statement is in flat contradiction to that of Friedlander, op. 
it., 132. Cf. the discussion in Titchener, Exp. Psych., ii., 2, 1905. 
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A>B>C for P; Lu is negative in C; 

C>B>A for B; Lu, however, is negative; 

B>A>C for H; Lu is negative in C. 
If, however, we consider the position of the Us for B in C, then A>B>C. 
P alone exhibits considerable differences in the size of the limens. In the 
intervals of uncertainty 

A>B>C for P; 

C>B>A for B; 

B>A>C for H. 
Again, P alone gives rather large differences. The point of subjective 
equality varies very little. 

C>A>B 

C>B>A 

C>B>A f : 

C>B>A expresses the general tendency. 


Fernberger’s comment on the differences in the results is that “these 
differences cannot be understood, we believe, without also considering the 
stage of progressive practice in which we find each of the subjects.” “For 
the unpractised subject, the judgment is made largely on the basis of 
pressure sensations on the tips of the fingers, while as practice continues, 
these are gradually lost until there is a complete shift to kinaesthetic 
criteria.’’2 

In conclusion,” Fernberger finds that the differences in instructions do 
not bring about any significant variation in the nature of the curves of the 
psychometric functions, in the coefficients of precision, in the point of 
subjective equality, in the presence of the time error, and in the effect of 
progressive practice in lowering the point of subjective equality. The size 
of the intervals of uncertainty, however, varies with the different instruc- 
tions. ‘For the unpractised subjects, the interval of uncertainty for A is 
smaller than that for B. For the practised subject, the interval for B is 
smaller than that for A. There seems to be a tendency for the interval 
obtained under C to be smaller than either of those for A or B. The 
stimulus attitude, however, may lead to an equivocal sort of judgment 
which results in a low degree of subjective assurance; which in turn results 
in a tendency to increase the number of equality judgments and thus leads 
to a larger interval of uncertainty.” 


It is clear that further work is needed. We cannot consider 
Friedlander’s work satisfactory as regards either his conditions, 
his statistical data, or his attempts at interpretation. He oper- 
ates witb different numbers of variables under the two Finstell- 
ungen, presents some variables less often than others, employs 
only one time order, alternates the instructions from day to day, 
allows O to judge in terms of either weight, has but two Os, and, 
finally, obtains only a small number of judgments (41)* for 
every variable. Secondly, he publishes the data of only one O, 
and combines the judgments of different categories and for 
different variables. Finally, he offers the same explanation (the 


2Tbid., 73 f. 

*7bid., 75 f. 

“Except variables 390, 580, and 590. These he presents less often than 
& others, and then computes the frequency for 41 presentations. Op. cit., 
188, 190. 


58 REID 


difficulty of the G-Einstellung) now for the result A >G and now 
for the result G>A,—even in the case of one and the same O. 

Fernberger, like Friedlander, works with only one time order; 
he does not keep the interval between double lifts constant; and 
he has but three Os. These, however, may be relatively unim- 
portant matters; it is of far greater importance that Fernberger 
has not given any detailed discussion of the carriage of his 
instructions.* 

We remark, first of all, that in the case of so complex a 
perception as that of lifted weight the change from stimulus 
instruction to process instruction does not at all guarantee a 
change from common-sense attitude to psychological attitude 
on the part of the O. A highly trained and reliable O will of 
course do his best, with full awareness of what he is about, to 
effect the prescribed change of attitude; but the untrained O 
may very well shift his attention from weight to pressure- 
pattern, as from one object to another, without any correspond- 
ing change of total attitude.” It is therefore altogether possible 
that the changes of instruction carried generically different 
meanings to Fernberger’s trained O and to his other two Os.?” 
We remark, secondly, that verbal understanding of an instruc- 
tion, on the part of untrained Os, does not necessarily imply its 
assimilation and its realization in practice,—-still less the steady 
maintenance of the correlated attitude. Fernberger allowed his 
Os*® to judge ‘greater,’ ‘less,’ ‘equal,’ and ‘failure;’ and the 
relative number of ‘failures’ reported by Os in different stages 
of training is in this regard highly significant; yet Fernberger 
tells us nothing of the number or distribution of such reports. 
He thinks, moreover, that his partly trained O varied her criteria 
of judgment under a given instruction.”® Lastly, he attributes 
certain differences of result to “the stage of progressive prac- 
tice’’®® of the three Os, on the assumption that the ‘natural’ 
early criterion of a difference in lifted weight, under the stimulus 
attitude, is cutaneous pressure, while the later criterion is 
kinaesthetic. This assumption, based on Fernberger’s previous 
work on the Process of Comparing," seems to be too broad, 
since it leaves out of account, as the previous work does not, 
such possibilities as visual imagery and rate of lift; at any rate 
it invites further testing. 


cit., 76. 

Especially will this be true if Fernberger’s account of the course of 
practice under the stimulus attitude is accepted as correct. 

*7[bid., 76. 


id., 74 f. 
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318. W. Fernberger, An Introspective Analysis of the Process of Com- 
paring, Psych. Mon., xxvi., 1919, 95 ff., 136 ff. 
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These and like considerations determined not only the topic 
of the present study but also the procedure of experimentation. 

We, like Fernberger, have given specific instructions; we 
have worked with 7 Os of different degrees of training; we have 
taken 2500 observations under every set of instructions, and 
another 1000 as control under whichever happened to be the 
initial instruction; we have secured after every series a report as 
complete as possible of the criteria of O’s judgments; and we 
have sought to evaluate all our data, including the extraserial 
‘doubtful’ judgments. 


II. APPARATUS AND PROCEDURE 


We performed the experiment in a quiet room of the psychological 
laboratory. The — was well ventilated, and the temperature kept 
between 68° and 7 

O sat ina vet felt-padded chair at the side of a table, 65 cm. 
high, fastened permanently to the floor. We removed one arm of the chair, 
so that its seat extended about 8 cm. under the table. We adjusted the 

sition and height of the chair to the individual O, so that he, without 

eaning over, was able to rest his forearm on the table, 6 cm. from its edge. 
We kept the position of the forearm constant for every O by fastening to 
the table two felt pads,—the one, 4 by 6 by 2 cm., supported the forearm, 
near the wrist; the other fitted ‘Son the elbow,—and by silver-nitrate 
marks on the forearm, the one at a point corresponding to an indicator 
lying between the pads and the other to a line drawn across the pad upon 
which the forearm rested. Since baize covered the table as well as the 
pads, the forearm, which was bared up to about 5 cm. above the elbow, 
touched only material of the same texture. 

To eliminate the space error we presented the weights on a carrier 
bracket.*2. The lower side of the carriers was faced with chamois, and the 
upper side with chamois and felt. The felt, cut to fit the base of the weight 
holder, indicated the exact position which the weight should occupy. 
When the carriers, which moved on a level board fastened to the legs of 
the table, swung a weight into position, the handle made an angle of 32° 
with the side of the table and was about 4 cm. immediately below O’s 
hand, which projected beyond the edge of the table. With a free movement 
of the wrist, O could now lift the weight without swinging or turning it, 
and without changing the spatial relations of his hand and arm. 

We used Titchener’s modified form of Fechner’s weights. The 
handles, which were turned from smooth-grained cherry wood and un- 
painted, rolled smoothly and silently when the weights were lifted. The 
weights did not shift or rattle. To keep the temperature of the handles 
constant, we tested them at the beginning of every observation period and 
warmed them, if necessary, by an electric heater; and we used two extra 
weights to replace the standard if it became over-warm. 

The weights consisted of a standard of 700 gm., and 5 variable weights 
of 649, 674.5, 700, 725.5, and 751 gm. The magnitude of the increment, 
determined empirically, was such that the distribution of the judgments 
should be adequate to the method of constant stimulus differences. Every 
weight was adjusted to 0.001 gm. once a week. Only once did we find an 
increase or decrease of more than 0.3 gm.; the variation averaged 0.08 gm., 
and usually was in the same direction for all weights. When the weights 
were not in use they were covered by a felt blanket. 


8E. B. Titchener, Experimental Psychology, ii., 1, 1905, 116. 
cit. 
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The weights were lifted with the +4 hand, palm downward. A 
muffled bell-metronome, set to beat 60 in the 1 min., with the bell strikin; 
at every fourth beat, regulated the rate of lift. At the signal ‘ready,’ 
placed his arm in position and closed his eyes; then gave the signal ‘now,’ 
and O began his soy at the next stroke of the bell. Thereafter, O allowed 
4 sec. to pass before he began the next double lift. The movement of the 
hand always began with the hand open and extended in a comfortable 
horizontal position. At the stroke of the bell, O lowered his hand and 
gr d the handle; at the next beat, he raised the weight about bes ; and 
yy third, he lowered it and raised the hand to its previous horizontal 
position. E then swung the second weight of the pair into place, and, at 
the next stroke of the bell, O lifted the weight in the manner described. 
Hence the interval between two lifts of one pair of weights was 1 sec.; the 
interval between double lifts was 4 sec. In order that the movement 
made in lifting a weight should become rhythmical and without pause, and 
that the procedure should become automatic, every O performed a practice- 
series of about 500 double lifts, which extended over a period of two weeks. 

We presented 80 pairs of weights during every period of observation. 
These fell into 4 groups with 20 pairs in each one. A warming-up series 
of 10 pairs came before the start of every series. A rest period of 1 min. 
followed the warming-up series and intervened between the separate 
groups. No interruption occurred during a period or group. We repeated 
the ‘doubtfuls’ which occurred within a group immediately after that 
group. We presented the weights in both time orders. The time order 
and the order of the variable weights were haphazard for every pair of 
weights. 


The period of observation was 30 min., and the Os worked, so far as 
possible, for one period at the same hour of the day on the six days of the 
week. The exceptions to this rule were as follows: on one day of the week 
N observed, throughout, at 1.30 p. m. instead of 11 a. m.; during the second 
term H observed twice daily, with an interval of 1 hr. between periods; and 
for the second half of this term S worked twice on Fridays (and omitted 
Saturdays) with 1 hr. between periods. No observations were made after 
3 p. m. 

The observers were Dr. L. B. Hoisington (H), assistant professor of 

ychology, and Miss F. H. Burns (Bs), Mr. F. L. Bixby (By), Miss E. F. 
Moller (M), Mr. J. P. Nafe (N), the writer (R),* and Mr. M. G. Scheck 
(S), graduate students in the department of psychology; Bs and By were 
in their first, M and § in their second, and N and R in their third year of 
graduate work. They varied considerably in training as Os: H was highl 
trained; M, N, and R had a moderate degree of training; Bs, By, and 5 
were untrained. All the graduate Os, except M and R, who had performed 
a class experiment, were totally unpractised in the lifted weight experi- 
ment; and, with the exception of the experimenter (R), they worked with- 
out knowledge of problem and conditions. 


When H, the highly trained O, had practised lifting the weights until 
the movements became automatic, E gave him the following instructions: 
“You are to lift the weights as you have been instructed; report the gross 
phenomenology experienced in lifting a pair of weights.”’ H reported 
distinct pressures on and in the fingers and thumb, somewhat vague smooth 
pressure and strain in the wrist, slight strain in the forearm, and an in- 
distinct superficial pressure on the back of the hand. Since the strain in 
the forearm and the pressure on the back of the hand were indistinct, we 
decided to follow Fernberger in disregarding them. 


“Mr. S. Feldman kindly served as Z when the writer was himself the O. 
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The experiment included three sets of instructions, each one 
of which should give O a different problem and, therefore, a 
different attitude. 

Instruction A demanded that O judge the weights as weights, 
that is, as objectified, material things. This instruction was as 
follows: 

“In this experiment a series of weights will be presented to you in 
successive pairs. You are to lift the weights as you have been instructed, 
and you are to judge the second weight of every pair in terms of the first. 

“Think of the weights as material things lying before you; it does not 
matter how you perceive them psychologically, so long as your perceptive 
attitude remains constant. ‘ 

“Your judgments are to be (1) independent, that is, they are to bear 
solely upon the relation of the second weight to the first weight of a given 
pair; and (2) immediate, that is, they are to be passed without reflection. 

“Your reports will naturally take the form ‘greater,’ ‘less,’ and ‘equal.’ 
If no one of these terms satisfies you, or if you in any way fail to follow 
instructions, you may report ‘doubtful,’ and the particular pair of weights 
will be presented again in a later series.” 


Instruction B demanded that O attend to the felt pressure- 
pattern set up on and in the fingers and thumb of the lifting 
hand, and judge in terms of this pattern. After the first sentence 
the instruction was as follows: 


“You are to lift the weights as you have been instructed, and you are 
to attend to the felt pressure-patterns set up in the fingers and thumb of 


the lifting hand. You are to judge the second pressure-pattern of every 
pair in terms of the first.’ 


Instruction C demanded that O attend to the pressure- 
pattern set up in the wrist, and judge in terms of this pattern. 
This instruction was the same as instruction B, except that the 
word ‘wrist’ was inserted in place of the words ‘fingers and thumb 
of the lifting hand.’ 

At the start of the first series, Z, without any comment 
whatever, handed O a typewritten copy of the instruction, which 
O kept and used throughout the series. E did not record the 
first 80 judgments which O gave under a new instruction. After 
1000 judgments had been obtained, EF required O to reread his 
instruction very carefully. EH made no comment. When the 
second and third instructions were handed to O, E asked him 
to read them aloud and to re-phrase them in his own words. 

No other conversation was held by E and O, and no ques- 
tion was ever asked. 

Within two or three hours after the completion of a series of 
observations under a given instruction, EZ asked O to state the 
criteria upon which his judgments in this series had been based. 
O then dictated the statement. 

The order in which the instructions were given appears in 
the tables of results. Two Os, for reasons that will appear later, 
repeated the first set of instructions given them. 
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500 judgments were obtained from every O for every pair of 
weights under every instruction. In the check series, 200 
judgments were obtained on every pair of weights. The total 
number of judgments obtained from every O was, therefore, 
8500. The frequency of the judgments, the tendency of the 
judgments towards greater or less, and the results of mathe- 
matical treatment of the data appear in the following tables. 


III. QUANTITATIVE RESULTS 


The tables show, in correct temporal order, the quantitative 
results of every series for every O. Table I shows the distri- 
bution of judgments for the first (AB) and the second (BA) time 
orders, and for AB and BA combined; Table II gives h’,, h¥, Lu, 
Lu, La, the interval of uncertainty (I.U.), and the 
point of subjective equality (P. 8. E.), for AB and BA for every 
250 judgments, and the totals for AB and BA separately and 
combined for every series. The ‘check’ series we shall refer to 
as X. The last three lines of Table II show the values of AB 
and BA, separately and combined, for the last 1000 judgments 
of O’s initial series; these values (Y) are to be compared with 
those of X. 


IV. Discussion 
Instruction and Attitude 


The quantitative results evidently call for somewhat ex- 
tended discussion ;* if they are to be understood, we must refer 
them to some standard and account for their deviation from 
the standard by way of the serial reports furnished by the 
individual Os. We take as standard the results of H, our 
longest trained and most reliable O; and we deal with the re- 
maining Os in alphabetical order. 

The instructions are indicated, as before, by the letters 
A, B, C. The sign > means ‘better than;’ and suck a formula 
as A>B>C means that, in terms of L and h, the results under 
A are better than the results under B, and these in turn better 
than those under C. We shall speak of practice presently; 
meanwhile we add a formula showing the order to be expected 
if practice alone determined the results. Finally, we write a 
third formula (e.g., A’>B’>C’) which shows, so far as we are 
able to make it out, the actual Aufgabe under which O worked. 
Modifications of these symbols will, we believe, be self-ex- 
planatory. 

There can be no doubt that H obeyed instructions, and 
judged, in so far as it was possible to do so, in terms of the 
criteria prescribed. His reports show clearly that, under B (his 


%The X series are not included in the discussion of this Section. 
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initial instruction), he judged in terms of pressure-pattern, and 
was able to describe the characteristics of the pattern; under A, 
he judged the weights as material objects; under C, he judged, 
as nearly as he could, in terms of wrist-pattern, although he con- 
fessed that it was impossible to keep other factors from entering 
into the judgment. 


B: “TI perceived the pressure-pattern both in its totality and in its 
parts; whether it fused into a complete, unitary experience or whether 
there were more or less separate cores of experience. Intensity, I should 
say, was the most important aspect in the difference of patterns, but both 
quality and extent were important; the temporal aspect came in but little. 
My attitude, except for momentary lapses, was constant throughout, ex- 
cept for a while during the early part when intensity rather than total 
pattern was focal.” 

A: “T succeeded in this, that the experience as such, 7.e., the pressure- 
pattern, was never focal for attention. At first visual imagery, and all 
through the series differences in rate of movement, came in. The weight 
out there at the end of my hand was the object of attention. Just what 
aspect of the weights touched off the judgments I cannot say, any more 
than that the second weight gave rise to the perception of de 2] greater or 
less than or equal to the first.”’ 

C: “TI must say that, even to the end, the experiences from the hand 
occasionally, and less frequently differences in rate of movement, came 
into the judgment. The wrist experiences ranged from a smooth contacty 
quality to a dull pain. They differed also in density, the aches being more 
dense. They did not differ much in magnitude of extent, but did differ in 
bulk or volume and in sharpness of outline. The denser, in general, were 
more bulky and more sharply defined, and meant ‘greater.’ At times noth- 
ing but wrist experience was clear, but for most of the experiments the 
finger experiences attained a greater or less degree of attensity.” 


We may therefore write for H the following formulas: 
Practice Quantitative Qualitative 


C>A>B A>B>C A’>B'>(C’+A'+B’) 


Bs. This O appears to have followed instructions A and B, 
but failed to follow instruction C. Under A, she judged weight 
of material objects; under B, she judged pressure-patterns, 
naively, as total impressions of a quasi-material nature; under 
C, she judged wrist-pattern and rate of movement. 


A: “I judged the weights just as something to lift; by a feeling that I 
get that the second is greater, less, or equal when I compare it with the 
first. It is just something there to be lifted, just something to be done.” 

B: “TI based my judgments on the pressure-pattern or feeling that I 
got in my fingers and thumb when I lifted the weights. It was contact 
and pressure; not strain; just pressure on my hand. At first it was a 
little difficult to keep other things from coming in; but I soon got over that.” 


The Os spoke of ‘rate of movement’ when a weight which made the 
absolute impression of ‘heavy’ appeared to come up sluggishly, and a 
weight which made the absolute impression of ‘light’ appeared to leap from 
the bracket. So far as E could judge, there was no change in objective 
rate of movement. 
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C: “TI judged in terms of the pressure-pattern that I felt in m 
I hardly know what to say,—there was something in the wrist, os i ma 
very tangible, not nearly as tangible as the pressure-pattern in the fingers. 
The pressure in the wrist was a smooth, oily something, not very variable. 
I kept a sort of ‘set’ for a certain weight; then, when I got a lighter one, it 
seemed to rise faster, while the heavier ones seemed to te behind in some 
way.” 


Bs’ formulas may therefore be written: 
Practice Quantitative Qualitative 


C>B>A (A and C)>B (A’ and C’4)>B’a 


By’s reports indicate that he followed instructions, although 
he experienced difficulty with C. Under A, he judged weights; 
under B, pressure-patterns; and, under C patterns in the wrist. 
His manner of judging under A, however, was naive, and he 
gave no description of the patterns that he experienced under 
Band C. Unfortunately By’s work was a good deal interrupted 
by ill health, so that bis results can hardly be compared with 
those of the other Os. 


A: “Before every pair of weights, I say to myself: ‘Now which of these 
two weights is heavier?’ In lifting the first weight I usually get a contrac- 
tion in my throat or in the calves of my legs; and the meaning ‘greater’ or 
‘less’ comes from the increased tension or relaxation in the throat or legs. 
The judgment ‘equal’ seems to come automatically.” 

: “I judged entirely in terms of pressure-patterns on the tips of my 
fingers and thumb. I do not know how the meanings were carried. They 
were not weights at all,—distinctly pressures.’ 

C: “I based my judgments upon wrist-patterns. I do not know how 
the judgment was carried. There were times when the wrist-pattern did 
not correspond to the stimulus, but I always judged in terms + wrist- 
a. If I had been working under the stimulus instruction, I should 

ave given a different judgment.” 


In general we may write: 
Practice Quantitative Qualitative 


C>B>A A>(BandC) A’> (B’aand 


M, under instruction A, judged pressure-patterns on the 
finger tips. In the second series, after FE had told her that she 
had not followed instruction, had given her the same instruc- 
tion again, and had required her first to read it aloud and then 
to rephrase it in her own words, she followed the instruction. 
Under C, the criteria were wrist pattern and rate of movement. 

A;: “With the first weight I get a very definite pressure-pattern on 
the thumb and fingers. During the interval between lifts I am kinaestheti- 
cally tense in my knees and elbows; my vocal cords are tense, and I tend to 
hold my breath. I feel as if I were living in my finger tips; and by sheer 
force were holding the first pressure-pattern to compare it with the second.” 

A: “I describe the first weight vocimotorly and hold it by throat 
kinaesthesis. I also describe the second weight vocimotorly to fit it to or 
— it with the first. If I have to change, I know the two are not 
equal. 


r 
s. 
y 
w 
id 

t- 
Id 
A) 
ne 

e 

C- 
pn 
nm. 

t. 
on 

ti- 

to 
eer 
; 
pat 

or 
not 


Time-Orders 


oO. |Inst.|Pr.* BA Combined | 9. |Inst.|Pr.* AB 
> = < > = < > = < 
I II 25 214 212 18 20 31 43 426 I 10 47 193 
2 50 58 142 14I 55 54 104 113 283 2 87 102 61 
3 76 71 103 95 66 89 165 137 198 A 3 145 85 20 
B|4 | 178 48 24 40 55 155 333 103 64 4] 229 18 3 
232 6 22 222 454 40 6 5 241 8 I 
547 220 483 494 216 540 1087 436 977 712 260 278 
I 9 14 227 230 «#2iI!I 9 18 25 457 I 27 100 123 
2 46 51 153 164 41 45 gI 92 317 2 92 108 50 
3 92 56 102 116 49 85 177 105 218 B 3 158 83 9 
A 4 188 32 30 38 46 166 354 78 68 4 225 25 oO 
5 236 7 7 8 17 225 461 “4 15 B 5 245 b o 
571 160 519 556 164 530 IIOL 324 1075 y 747 321 182 

I 16 32 202 21r 22 17 33 54 413 I 30 10 I10 
2 56 51 143 150 51 49 105 102 293 2 IIs 98 37 
| 100 62 88 99 62 89 189 124 ©6187 cj} 3] 15 6 
Cl 4 | 186 37 27 57 57 136 322 4 | 233 16 
5 213 +29 8 24 27 199 412 56 32 5 248 2 o 
571 211 468 541 219 490 1061 430 1009 811 285 154 
I 6 I 93 89 6 11 7 182 I 18 22 60 
2 22 13 «65 63 15 22 44 28 8128 2 51 28 21 
39 26 35 38 «18 83 8 19 1 
B 4 82 8 10 22 10 68 150 18 32 4 4 97 3 oO 
5 94 3 3 I 4 95 189 7 4 5 99 I o 
243 51 206 213° 53 234 477 104 419 345 73 82 
I 22 104 124 241 9 22 113 365 I 
2 59 136 55 203 44 «3 62 180 258 2 16 194 40 
A 3 102 137 I! 123 113 14 116 250 8 134 A 3 61 174 I5 
4 186 63 I 49 156 45 231 219 50 4 124 122 4 
5 227 +23 te) 5 129 116 343 152 5 5 209 39 2 
596 463 I91 621 451 178 774 914 812 411 646 193 
15 105 130 237 13. «OO 15 118 367 I 2 31 217 
2 49 155 46 207. ‘41 2 51 196 253 2 26 116 108 
p|3| 143 tor 6 148 95 7 150 196 154 Al 3 78 133 39 
4 207 43 71 167 12 219 «2210 71 rep’d) 4 185 54 II 
5 |_236 14 0 17_175 58 294 +189 17 5 | 235 114 1 
Bs 650 418 182 680 491 79 729 909 862) M 526 348 376 
I 13 98 139 240 «10 oO 13 108 379 I 2 58 190 
2 43 I5t 56 206 843 I 44 194 312 2 18 131 101 
c | 3 152 94 4 142 103 5 157 197 146 c| 3 68 156 26 
4 220 30 o 70 160 20 240 190 70 4 145 99 6 
5 |_245 14 182 54 299 187 14 5 | 219 31 
673 378 199 672 498 80 763 876 871 452 475 323 
I 3 41 56 96 4 fe) 3 43 152 I o 4 96 
13, 70 17 83 17 13 87 =100 x|2 8 39 53 
3 54 45 56 43 1 55 88 57 39 50 
85 14 I 26 «668 6 82 27 Al4 67 27 6 
10 oo 9 76 15 11576 9 5 944 6 Oo 
255 170 75 270 208 22 277 378 345 208 126 166 


I 


Time-Orders Time-Orders 
BA Combined O. |Inst.|Pr.* AB BA Combined 

> = < > = < ~ « > 

3 232 Ir 64 425 9 36 205 236 2 11 48 

201 36) 100 138 262 2 51 97 102 199 40 It 62 137 

0 160 66 24 169 151 180 A 3 IOI 102 47 94 103 53 154 205 

3 88 103 59 288 175 60 I5 38 96 116 291 +4156 

I 44 112 94 335 45 5 209 «38 3 17 50 183 392 88 

8 725 334 I91 903 594 1003 545 333 372 584 301 365 910 634 

3 229 27 «12-352 I 16 46 188 240 9 I 17 55 

208 39 3 95 147 258 2 46 78 126 202 41 7 53. 119 

9 157 84 9 167 167 166 3 | 118 88 44 142 68 40 158 156 

106 120 24 249 145 106 B 4 206 33 39 6122 328 6122 

62 I51 37 282. 156 5 | 232 18 13 50 187 419 ~= 68 
2 762 415 73 820 736 944 - 618 263 369 636 257 357 975 520 1005| 
fe) 238 8612 30 122 348 I 10 637 242 7 I II 44 

7 210 37 3 118 135 247 2 37 54 159 210 «33 7 44 87 

6 184 61 5 190 120 190 3 118 78 54 120 82 48 166 160 

I 145 92 13 246 108 146 C14] 180 50 20 37. 83-130 310-133 57 
397 269 I12 5 227. +19 4 9 18 223 450 37 
4 889 319 42 853 604 1043 572 238 440 618 223 409 g81 461 1058! 
0 94 4 2 20 26 «6154 I 4 1 85 98 2 te) 4 13 33 
90 7 3 54 35 x | 2 2 GB 87 10 3 14 36 

I 79 17 4 84 36 80 a 52 32 16 45 30 25 77 62 

oO 7O 24 6 103 27 70 A 4 84 I0 6 7 24 134 43 

46 43 110 44 46 5 93 I 13 86 179 20 

2 379 95 26 371 168 461 244 86 170 248 88 164 408 174 

2 173. 75 3 192 305 1 3 13 234 224 19 7 10 32 

re) I2I 126 3 19 320. 161 2 23 +59 168 173 58 19 42 I17 

5 61 177 12 730-351 76 3 122 65 63 103 90 57 179 155 

4 18 173 59 183. 295 22 B 4 201 36 = 13 53 82 115 316 
2 3 129 118 327. +=«168 5 5 24! 5 4 18 67 165 406 72 4 
3 376 680 194 605 1326 569 590 178 482 571 316 363 953 494 1053 
7 194 49 7 9 80 41! I I 2 247 233 «10 7 8 12 

8 124 106 20 46 222 232 2 13 25 212 190 33 27 40 58 

9 78 124 48 126 257 117 Al 3 97 53 100 99 59 92 189 112 

I 29 102 119 304 156 40 4] 208 23 19 30 395 56 

I Ir 60 179 414 74 12 5 245 3 2 5 *% 27 462 28 

6 436 441 373 899 789 812 R 564 106 580 560 160 530 1094 266 1140 
oO 168 77 5 7 135 358 I 4 4 239 225 15 10 14 22 

I 94 136 20 38 267 195 2 15 12 223 198 19 33 48 31 

6 64 156 30 98 ' 312 90 Cc 3 112 40 98 94 50 106 218 90 

6 34 140 76 221 239 40 4 203 23 24 43 40 167 370 63 

O 14 117 119 338 148 14 5 241 3 6 26 2 454 28 

3 374 626 250 702 1101 697 575 85 590 572. 149 529 1104 234 «1162 
6 82 17 I I 21 178 I oO 4 96 87 5 8 8 9 

3 61 34 5 13 73. «114 x |? 3 6 68 24 8 30 

I 38 60 49 28 23° «49 34 21 45 73.044 

6 6 47 635s 102 74 24 B| 4 68 19 13 13. 20 67 135 39 

) 5 36 59 153 42 5 5 94 6 o 3; 3 & 180 19 

6 204 175 121 329 301 370 193 58 249 203 83 214 407 I4! 


q 
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Time-Orders 
|Pr.* AB BA Combined | |Inst.|Pr.*/ 
> = < > = < = < 
q 9 36 205 236 «612 2 11 48 441 I 
2 51 97 102 199 40 II 62 137 301 2 
3 IOI 102 47 94 103 53 154 205 I4!1 B 3 
4 175 60 I5 38 96 116 291 156 53 4 
5 209 = 338 3 17 50 183 392 88 20 § L 
545 333 372 584 301 365 910 634 956 B 
I 16 46 188 240 9 I 17 55 428 I 
2 46 78 126 202 4! 7 53 119 328 2 
3 118 88 44 142 68 40 158 156 186 B 3 
4 206 33 «O'S! 39 89 122 328 86122 50 rep’d] 4 
5 232 ~=«18 o 13 50 187 419 68 13 $71 
618 263 369 636 257 357 975 520 g 
I 10 37 203 242 7 I II 44 445 I 
2 37-554 «159 210 33 7 44 87 369 2 
3 18 78 54 120 82 48 166 160 174 3 
4 180 50 20 37. 83 130 310 =: 133 57 A 4 
5 227 4 9 18 223 450 37 13 5 
572 238 440 618 223 409 981 461 1058 
I 4 11 85 98 2 te) 4 13 ©6183 I 
2 II 26 63 87 10 3 14 36 50 x|2 
3 52 32 16 45 30 25 77 +62 «61 wi 3 
4 8 10 6 17 33 50 134 233 
5 93 7 ° I 13 86 179 20 I et 
244 86 170 248 88 164 408 174 418 
I 3 13 234 224 19 7 10 32 458 * The serial nu 
2 23 +59 168 173 58 19 42 117 341 to heaviest) that 1 
3 122 65 63 103 90 57 179 155 166 
4 201 36 13 53 82 II5 316 118 66 
5 241 5 4 18 67 165 406 72 22 
590 178 482 571 316 363 953 494 1053 
I I 2 247 233 «10 7 8 12 480 
2 13 25 212 190 33 27 40 58 402 
3 97 53 100 99 59 92 189 112 199 
208 23 19 30 «187 395 56 49 
oS 245 3 2 8 25 217 462 28 10 
564 106 580 560 160 530 1094 266 I140 
I 4 4 239 225 15 #4='I0 14 22 464 
15 12 223 198 33 48 31 421 
3 112 40 98 94 50 106 218 90 192 
4 203 23 24 43 40 167 370 63 67 
5 241 3 6 73 696 6389 454 28 18 
575 85 590 572 149 529 1104 234 1162 
I 0 4 96 87 5 8 8 9 183 
2 3 6 68 24 8 II 30 
3 28 23 34 21 «45 73 44 #83 
4 68 19 13 13. 20 67 135 39 26 
5 94 6 180 19 I 
193 58 249 203 83 214 407 14% 452 


| 
| 
| 
| 
| 


Time-Orders 
Pr.* AB BA Combined 
> = < > = < > = < 

I 21 73 156 214 35 I 22 108 370 
2 48 136 66 147 91 12 60 227 213 
3 II5 I01 34 QI 129 30 145 230 125 
4 169 69 53 130 67 236 199 65 
219 27 4 23 126 345 128 27 
572 406 272 528 486 236 808 892 800 
‘<7 19 118 113 209 39 2 21 157 322 
2 64 141 45 152 94 4 68 235 197 
3 119 113. 18 108 II9 23 142 232 126 
4 189 56 5 55 143 52 241 199 60 
5 231 19 oO 36 123 OI 322 142 36 
622 447 181 560 518 172 794 965 741 
ry II 125 114 165 81 4 I5 206 279 
2 30 167 53 sa7 212 41 279 180 
3 74 157 #19 OI 144 'I5 89 301 IIo 
4 190) 63s 56 4 53 161 36 226 8217 57 
5 222 27 I 38 138 74 296 =6165 39 
527 532 I91 474 636 140 667 1168 665 
1] 5 39 56 74 22 4 9 61 130 
2 10 699 «(3 49 46 5 I5 105 80 
3 41 48 36 =: 106 58 
4 67 28 5 25 44 3i 98 72 30 
5 81 19 oO 9 52 39 120 71 9 
188 203 109 198 212 90 278 415 307 


ial numbers under this heading give the variable welts (in order from lightest 
that were paired with the & weight in a double lift. 
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TABLE V 
Influence of the Time Orders 


Obs. | AB BA Diff. || Obs. | AB 
H | 837. 796 +41 N 793 
| 860 834 +26 840 
806 758 +48 847 
360 333 +27 357 
2863 2721 +142 2837 
Bs R 909 
720 443 +277 965 
754 623 +131 946 
303 243 +60 372 
2506 2027 +479 3192 
By 809 652 +157 Ss 711 
726 582 +144 691 
687 543 +144 736 
296 218 +78 293 
_ 2518 1995 +523 | 2431 
679 648 +31 
M 878 741 +137 
811 613 +198 
360 278 +82 
2728 2280 +448 


BA Diff. 
837 —44 
819 +21 
887 —40 

_351 +6 

2894 
757 +42 
886 +79 
853 +93 
329 +43 

__ 2835 +257 
683 +28 

623 +68 

546 +190 

241 +52 
2093 +338 


VI 


Summary 
Obs.| Ins. > = < Diff. {/Obs| Ins. > = <_ Djiff. 
H B 1041 436 1023 +18 N A 1129 634 737 +382 
A 1127 324 1049 +78 B 1254 520 726 +528 
C I1lI2 430 958 +154 C 1190 461 849 +341 
X(=B) | 456 104 440 +16 X(=A) | 492 174 334 +158 
Total 3736 1294 3470 +266 Total |4065 1789 2646 +1419 
Bs A 1217 914 369 +848 R B II6I1 494 845 +216 
B 1330 909 261 +1069 A 1124 266 1110 +14 
Cc 1345 876 279 +1067 C 1147 234 1119 +28 
X(=A) | 525 378 97 +428 X(=B) | 396 141 463  —77 
Total 4417 3077 1006 +3411 Total |3828 1135 3537 +291 
By A 1437 594 469 +968 S | B(=A) |1100 892 508 +592 
B 1509 736 255 +1244 B 1182 965 355 +727 
C 1700 604 196 +1504 A I00I 1168 331 +670 
X(=4A) 724 168 108 +616 X(=B) | 386 415 199 +187 
Total 5370 2102 1028 +4342 Total [3669 3440 1393 +2276 
M | A(=B) | 787 1326 387 +400 
A 962 789 749 +213 
C 826 IIOl 573 +253 
X(=A) | 412 301 287 +125 
Total | 2987 3517 1996 +991 
VII 
Effect of the Magnitude of the First Member of a Pair 
Obs. Ins. S>V S<V_ ||Obs. Ins. S>V S<V Diff. 
H B 733 763 —30 N A 606 819 —213 
A 771 818 —47 B 623 880 —257 
Cc 680 760 -—80 C 715 859 —144 
X(=B) 497 328 +169 X(=4A) 284 362 —78 
Total 2681 2669 +88 Total | 2228 2920 —692 
Bs A 340 857 —S5I7 R B 682 839 —I157 
B 246 887 —64I A 863 876 —13 
C 269 QII —642 C 842 867 —25 
X(=A) 94 364 -—270 X(=B) 340 317_—S— $23 
Total 949 3019 —2070 Total 2727. +2899 —I172 
By A 497 903 —496 S| B(=A)| 415 749 —334 
B 234 907 —673 B 301 781 —480 
C 181 929 —748 A 277 704 —427 
X(=A) 98 380 —282 X(=B) 157 271 —II4 
Total 920 3119 —2199 Total II50 2505 —I1355 
M| A(=B) 349 627 —278 
A 623. 738 —II5 
C 486 626 —140 
X(= A) 243 304 =—61 
Total I170I 2295 —594 


TaBLe III 

Positive Types 
Diff. | 
+18 444 413 
+106 443 
+121 465 
+52 185 
+297 | 1506 
+101 470 
470 
481 
196 
1617 
384 
438 
407 
177 
1406 


442 
453 

C 3 444 
X(=B) 5: 162 


Total 1501 


1V 
Negative Types 

ae b; Diff. 

B 356 353 410 
A 380 345 335 +10 
345 33! 361 339 
X(=B) 158 152 176 —24 
Totul | 1239 | 1418 1409 +9 
A(=B) 172 294 333 —39 
A 325 318 420 —I102 
291 262 364 —102 
149 : 143 161 —18 
937 3 | 1017 1287 —270 
222 361 388 —27 
259 361 420 —59 
167 292 412 -—I120 
87 123 148 —25 
735 +219 | 1137 1368 —231 | 1872 


Obs.| Ins. | a be Diff. | za iff. 
Bs A 179 «161 +31 623 574 +49 
B 176 70 +1 620 513 +107 

195 74 641 539 +102 

X (=A) | 73 51 —6 252 206 +46 
Total | 623 326 +7 | 2136 1832 +304 

By A 254 «153 —37 687 623 +64 
B 173 61 —33 610 531 +79 

147 34 595 515 +80 
X(=A) 81 17 —12 265 213 +52 
Total | 655 265 —115 | 2157 1882 +275 

N A | 307 299 +51 742 683 +59 
B 314 309 +4 756 747 +9 

C | 362 353 +45 814 760 +54 
_X(=A) 148 136 +8 333 313. 
Total | 1131 1097 +108 | 2645 2503 +142 

R —45 799 722 +77 
—30 882 857 +25 

—2I 885 824 +61 

342. 315 +27 

| —103 | 2908 2718 +190 
Ohs. =b Diff. 
H 787. —78 
815 —4I 

734 

339 —29 

2675 —18 

M 510 —44 
718 =—75 

559 

255 +37 

2051 —97 

581 +2 
563 +43 

522 —63 

218 —8 

1884 —I2 
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C: “TI have been making all of my judgments in terms of wrist- 
patterns. When I did not do this, I reported ‘doubtful.’ I always held 
the first pattern vocimotorly and, I think, in the wrist also somehow. If 
the second pattern was a heavier and duller pressure than the first, I 
judged ‘greater;’ if brighter and lighter, ‘less.’ Sometimes a weight seemed 
very light and seemed to ‘flip’ up, and, again, it seemed to be very heavy 
- to give a slow steady oak These experiences seemed to be localized in 
the wrist.” 


We may therefore write her formulas: 
Practice Quantitative Qualitative 
C>A>A(=B) A>A(=B) and C A’>B’' and 


N made a steady effort to follow all three instructions, but 
was unable to keep any one of them wholly clear of contamina- 
tion. Under A, his criterion of judgment was a complex of 
material weight with cutaneous pressure and kinaesthesis 
recognized as such; under B, his principal criterion was pressure- 
pattern in the fingers, but he lapsed now and again into judg- 
ment by weight; and, under C, his attention was directed to 
wrist-pattern, but a good many judgments were determined by 
rate of lift, and some were touched off as if automatically. 


A: “TI am conscious of a good many kinaesthetic and cutaneous ex- 
periences,—pressure on the skin, kinaesthetic sensations in the hand, wrist 
and forearm, and something between the elbow and shoulder. I also think 
of my wrist as a pivot, and that it will take a certain amount of resistance 
to lift the weight. All of these factors are the index to my judgments.” 

B: “I based my judgments on the sensations of pressure on the fingers 
and thumb, giving my attention to these pressures. At times I detected a 
tendency to lapse into the instruction of the first series, localizing the 
weight out beyond my hand and judging the difference in weight; but this 
occurred only a few times and did not go unnoticed long. Generally speak- 
ing, my attention was on the pressure-pattern.” 

C: “I tried to base my judgment on sensory processes in the wrist. 
The term ‘wrist’ puzzled me. There was a complex of sensations in the 
wrist or vicinity of the wrist; I was set to observe these, and did so except in 
case of ‘doubtfuls.’ At first I had difficulty in keeping my attention on the 
wrist, but later I felt greater assurance in this than in the previous series. 
Often there was something which touched off the judgment without my 
knowing just how it was done. At times the weight simply bounded up. 
The weight I was expecting to lift was sometimes much greater or less than 
that presented, so the movement was greatly retarded or accelerated. This 
occurred spontaneously ; sometimes one, again five or six in close succession.”’ 


We may write the formulas: 
Practice Quantitative Qualitative 
C>B>A C>B>A 


R’s reports indicate that he followed instructions B and A, 
but not C. Under B, his criterion was pressure-pattern; under 
A, material weight, visual images carrying the meaning of 
weight, and rate of movement; under C, wrist-pattern, the same 
kind of visual imagery, and rate of movement. In general, R 
was aware that he was exceeding instruction C. 
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B: “TI judged the pressure-patterns in terms of comparative density, 
distinctness of lateral limits, ond depth. By ‘density’ I mean something 
like comparative fineness and compactness of texture; by ‘limits’ I mean 
lateral boundaries; by ‘depth’ I mean extent of the ‘pattern toward the 
interior of the hand. If the second pattern was more compact, better 
defined, and deeper than the first, it usually meant ‘greater;’ if it was less 
compact, more ‘airy,’ more superficial, and less well-defined than the 
first, it meant ‘less.’ 

"A: “I experienced the weights as material objects which I might pro- Dee 
ject toward or against something, somewhat as one uses a cane. I judged 
in terms of the comparative ease with which the second weight was swung 
upward. Ordinarily the second weight seemed to rise very rapidly or very 
slowly and seemed light and ‘airy’ or heavy as compared with the first. 
The rapid movement almost compelled the judgment ‘less,’ the slow ‘greater’. 
Often f visualized the weight as a gray cylinder suspended below my hand. 
The pen was denser in certain cases, and the more dense usually meant 
‘greater. 
C: “The pattern in the wrist consisted of a sheet of smooth, tending 
toward dull, pressure which I tended to visualize as lying within the joint, 
an indefinite strain about the joint, and dull pain at the upper right side 
of the wrist. I tried to compare the second pattern with the first in terms 
of quality, intensity, and extensity. It seemed impossible to judge in 
terms of wrist alone. The pattern usually was indistinct. Rate of move- 
ment, a distinct lightness or heaviness, and an indefinite visual image of the 
weight would claim attention, in spite of effort to ignore them. Since they 
appeared so frequently and, except in rare cases, corroborated the judg- 
ment touched off by the wrist, I did not report ‘doubtful.’ ”’ 


We may write R’s formulas as follows: 
Practice Quantitative Qualitative 


C>A>B (A and C)>B (A’ and C’,4)>B’ 


S, under instruction B, judged in terms of kinaesthesis, 
cutaneous pressure and rate of movement. In the second series, 
after EZ had given him a statement showing that he had exceeded 
instructions, and had repeated B, his criteria were pressure- 
patterns of a quasi-material nature; under A, he judged material 
objects in terms of gross kinaesthesis, helped out by the pressure- 
pattern in the fingers. 

B,: “There was mainly an attempt to tell what the strains were in 
the arm and compare them, and to compare the pressures of the handles 
upon the fingers. The initial lag of the weight served as a cue, that is, the 
suddenness or slowness with which the weight responded to effort. There 
was strain in the wrist and in the back of the hand.” 

B,: “TI have tried to judge the second pressure-pattern in terms of the 
first with regard to pressure and resultant flattening of the fingers where the 
handle rests. I have also been attempting to distinguish the patterns of 
_ sensations in the fingers, and to compare the second with the first. 

metimes kinaesthesis from the joints spreads up into the back of the 
hand. I always find the pressure-pattern easier to identify than the joint 
sensations.” 

A: “TI regarded the stimuli as objects to be lifted, and I made the 
jocming in terms of gross kinaesthesis, that is, of strains in the wrist, 

and, fingers, and forearm, without ana’ yzing them critically. 
in the fingers also entered into the judgments. 
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The formulas must therefore be written: 

Practice Quantitative 
A>B>B(=A+B) B(=A+B)>B>A 
Qualitative 

Aside from the influence of practice, the smallest L and the 
largest h will, of course, appear where the basis of judgment is most 
stable. It is sufficiently clear from our formulas that this 
condition is realized by instruction A. The psychological 
pattern in the perception of lifted weight is highly complex; the 
weight as material object is a matter of daily familiarity. Hence, 
in general, A > B,—and hence, also, the fulfillment of B as B’a. 
While the symbol A’ occurs 9 times in our formulas, the symbol 
B’ (without subscript) occurs only 5 times, and only in the for- 
mulas of H, M, N,and R. Instruction C, at any rate for stimuli 
of the range which we employed, does not furnish an adequate 
basis of judgment ; there is no single formula in which the symbol 
C’ occurs without addition or qualification. The relative sta- 
bility of wrist-pattern in the single case of N is, as we shall show 
later, a result of progressive practice; in all the remaining 
formulas, except that of H, we have the modified symbol C’a. 


Practice 


The large number of observations that we have taken 
under one instruction, as well as the total number of observa- 
tions, give us opportunity to fractionate the data to discover the 
presence and the influence of practice. We may look for the 
effect of practice in three directions: it may appear within the 
series (intra-serial practice); it may carry over from one series 
to another under the same instruction (practice in homologous 
series) ; or it may possibly carry over from one series to another 
under different instructions (practice in heterogeneous series). 


(1) Intra-serial practice.—In terms of the combined values of h and L, 
and of the I. U., we trace intra-serial practice in the following instances 
(Table IT): for H in series B, A, and C, fi is series in correct temporal order; 
for Bs and By in series A, their initial instruction; and for R in series B mat | 
A, his first and second series. M, N, and S show no effect of intra-serial 
practice, nor do Bs, By and R in ‘their remaining series 

A glance at the primed formulas of Bs and By shows that under B and 
C they worked with the contaminations B’4 and C’a. Similarly, R under 
C, worked with C’4. It is natural to find in these facts an exp anation of 
the failure of a practice effect. Like considerations apply to N and S. 
We were surprised to find no evidence of a practice effect in the A and 
A(=B) series of M. This O discovered that she had misread her initial 
instruction when she had completed nearly two-thirds of the corresponding 
series; we then advised her to disregard instruction and to complete the 
series on the same basis. There is, however, no evidence of ractice in the 
first 1500 observations of A(=B). We cannot explain M’s results,— 
ag y the hypothesis that some contamination of B’ and A’ escaped 

er notice. 


a 

q 
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Martin and Miiller were able to distinguish five different modes of 
the practice effect.27 The conditions of our own experiment were not 
favorable to such analysis. So far as we can determine, however, our 
intra-serial practice operated mainly by way of what Martin and Miller 
term “concentration of attention;’’ that is to say, as the series progressed, 
the O slipped more easily into the required attitude and held this attitude 
with greater constancy. 

(2) Experimental practice: homologous.—We find practice in homolog- 
ous series for H, N, and R (X>Y). To show a direct effect of practice in 
our homologous series, we must however show that the O accepted the 
repeated instruction as he had accepted the original. H and R, in fact, 
accepted the repeated B as B’, i.e., in the way in which they had taken the 
earlier B. The results of both Os indicate, in terms of the three values 
mentioned above, a practice effect. There is a like effect in the case of N; 
but N, who had taken his first A as A’Bc takes his second A as A’. Hence 
the effect of practice may be, at least in part, due to the clearing-up of the 
instruction. 

The remaining 4 Os show no effect of practice. Bs took the first A 
as A’ and the repeated A as A’3; By took the first A as A’ and repeated 
it as A’; and S took B as A’Bz and repeated B as B’a. We have ady 
remarked that By worked under the handicap of continued ill health. M 
took the repeated A as A’. We should therefore expect to find her X 
better than Y, since Y was obtained as B’ under A(= 8); but our expecta- 
tion is not fulfilled. If in her case we compare X with the last 1000 ob- 
servations of her second instruction A(=A’), we again find X¥<Y. This 


result seems to confirm our hypothesis of an unremarked contamination.** 
(3) Experimental practice: heterogeneous.—We had hardly thought to 
find any — of total experimental practice, since the different instructions 


were of differing degrees of difficulty, and since for six of our Os the most 
difficult instruction, C, came in the third place. N’s results, however, show 
a striking regularity; if we take them in their temporal order we have 
A<B<C<X,and X>Y. It seems clear that the progress of the experi- 
ment meant for N a progressive stabilization of the basis of judgment; it 
will be remembered that not until X was given had he learned adequately 
to fulfill an instruction. We may say, therefore, that N’s results, as a 
whole, indicate an indirect practice effect. 

We may note that the reverse condition obtains for By: that is, 
A>(Band > X,and X<Y. The like resultsof S—B(=A+B)>B> 
A<X, but X< Y,—are sufficiently explained by his (primed) formulas. 


Tendency of Judgment and Time Error 


Martin and Miiller describe two procedures which enable us 
to determine the presence, the direction, and the (approximate) 
relative magnitude of what they call general tendency, special 
tendency, and the physiologically conditioned error (Fechner’s 
time 


37],, J. Martin and G. E. Miiller, Zur Analyse der Unterschiedsemp- 
findlichkeit, Experimentelle Beitrége, 1899, 128 ff. 

38M herself, whom we consulted after these paragraphs were written, 
tells us that she was subject, during the year, to recurrent nervous strain, 
and refers the zigzag course of her results to this cause. She is sure that 
her B’-attitude was uncontaminated; she thinks it possible that her A’ 
should be written A’,. 

Op. cit., 81 ff., 97; cf. E. B. Titchener, Experimental Psychology, ii., 


2, 1905, 302 ff. 
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When we apply these methods to our own results, we find 
that all our Os, except H in 4 cases, and M in one case out of 5, 
give a;>be, that is, they give more r cases when the standard 
comes first and is greater than the variable (Table III). By, 
R, M, and § follow the same general tendency, a; >b2 and az <i, 
throughout. For series A and B, Bs gives a,>bi; N gives 
a2 >b, in all cases; and H gives az>b; in 2 cases. The deviations 
from the general tendency on the part of Bs and of EH conform in 
part to what we might expect as a result of type. Those of N 
find no such basis of explanation. In all cases he gives more r 
judgments when a greater is followed by a lesser weight, in- 
dependently of all other factors. The results of H suggest a very 
weak general tendency, if not the absence of such tendency. 


Four of our Os, Bs, By, N and R, are of the positive type 
(Table III); they give 2a >2b for every series as well as for the 
total results. H and M are of the negative type (Table IV), al- 
though M in series X gives Za>Zb. S gives Za>Zb in series 
B(=A) and B and 2a<2b in series A and X(=B), as well as 
for the total results. 

A summary of all r judgments (Table V) shows that for 
every series, as well as for the total, more r cases occurred with 
the first time order for every O except N, who gave more r cases 
with the second time order in A and C, and for the total. Thus 
all Os except N agree with the general tendency to give more r 
judgments when the standard is presented first. 

We find, further, when we summate the total judgments 
given (Table VI), that the judgment ‘greater’ occurred more 
often than the judgment ‘less’ for every O. The same thing is 
true for every series except series X(=B) for R. In all cases 
except H and R the difference in favor of the judgment ‘greater’ 
is very large. 

Finally, if we summate and compare all the r judgments 
when the first weight, whether S or V, was greater than the 
second, and all r judgments when the second weight, whether S 
or V, was greater than the first (Table VII), we find that every O 
except H gave more r judgments when a heavier weight followed 
a lighter weight. The difference for every O, except H and R, 
is large, and for Bs, By, and § is very large. 

In an experiment, as in ours, where the time order is hap- 
hazard for every pair of weights, where O cannot possibly know 
the time order, and where consequently the time order has no 
chance to exert a continuous effect, the relation of the weights 
within the pair seems to offer a better basis than does mere time 
order, or the relation of standard to variable, or a combination 
of these, for the determination of any tendency based upon 
relative magnitude of the weights. 
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Our results show a tendency on the part of six Os, slight in 
the case of R, to judge more correctly when the first weight of 
the pair is less than the second. One O, H, shows (as we have 
said) a slight tendency in the other direction. 


The Doubtful Judgments 


The ‘doubtful’ judgment, as George has shown," is an extra- 
serial judgment, which indicates a lapse from the O’s required 
attitude. A comparison of the number of these judgments given 
by different Os, and by the same O under different instructions, 
ought therefore to help our estimation of the reliability of the 
results. 

H, R, and N,—these are the 3 Os whom for other reasons we regard 
as the most reliable,—gave respectively 567, 627, and 614 ‘doubtfuls’. In 
the course of 8500 observations, on the other hand, Bs gave only 14 ‘doubt- 
fuls’ and apologized for 3 of these; By gave 29 under instructions A and B, 
and none in the next two series; M’s number, 155, decreased from 87 in the 
first series to 3 in the last series; and S gave 78,—66 in the first two and 
only 12 in the last two series. When O sets himself a definite task as dif- 
ficult as that demanded especially by instructions B and C,“ it seems 
inevitable that he should report a large number of ‘doubtfuls;’ in other 
words, a small number of ‘doubtfuls’ is a fairly strong indication that O did 
not perform the task set by the instructions. Bs’ apology shows that she 
was set to give a judgment rather than to follow instructions. 


We treated the ‘doubtfuls’ with respect (1) to the judgment 
they followed, (2) the immediately preceding pair of weights, 
(3) the time of their occurrence within a period of observation, 
and (4) the distribution of the judgments given when their 
stimuli were presented again. We found nothing which indi- 
cated a correlation with the ‘doubtful’ judgments, except a 
slight tendency of these judgments to group, as might be 
expected, about the smallest differences between the presented 
weights. 

The ‘doubtful’ judgments led those Os who reported them more 
frequently to remark in many cases a shift of attention and a consequent 
shift in attitude. This shift of attention came at times with distraction 
from outside, at times with associated ideas, and at times with the absolute 
impression of unusual intensity (++ or —) of pressure-pattern or of unusual 
heaviness or lightness of the weights. 


Probable Correctness of Differences 


We have calculated by ree formula the probable correctness of 
the differences for series A, B, and C for H, N, and R, our three best Os. 
The results appear in the following table. 


40S. S. George, Attitude in Relation to the Psychophysical Judgment, 
this JouRNAL, xxviii., 1917, 1 ff 

“It is noteworthy, e.g., that M’s 87 occur under the instruction A(= 8B). 

“FE. G. Boring, this JouRNAL, xxvii., 1916, 315 ff.; xxviii., 1917, 454 ff. 


INSTRUCTIONS AND PERCEPTION OF LIFTED WEIGHTS 71 


OBSERVER H 
Less Greater and Less Combined 
Series Seri 
AandB .97 
AandC .so 
BandC .8o0 


OBSERVER R 
Less 
Series 
AandB .99 
AandC .67 83 
BandC .98 BandC .98 


OBSERVER N 


Greater and Less ga 


BandB .94 
CandC 


N wits R 


Less 
Series 
A and A 1.00 
BandB .84 
C and C 1.00 C and C 1.00 C and C 1.00 


The Equivocality of Instructions 

We agree with Friedlander that the natural, common-sense 
attitude to absolute weight under the conditions of everyday 
life, with eyes open, is “‘ein schwer zu bestimmendes Mittleres 
zwischen A und G-Einstellung.” The purpose of a differential 
instruction is, then, to stabilise and refine the O’s attitude. But 
this task is far more difficult than it at first appeared, and we 
are not yet within sight of its accomplishment. The differential 
instructions so far employed are, without doubt, equivocal. So 
much we may say with assurance; for the rest, the following 
discussion is merely tentative, and is offered with great reserve. 

Suppose (1) that an Ois asked, underexperimental conditions, 
to discriminate weights as material objects. He has been doing 
this very thing all his life long, but not under explicit instruction ; 
and the wording of the instruction suggests of itself that he 
might do otherwise. Hence he is not likely, in the experiment, 
to maintain the naive attitude of daily life. He may, perhaps, 
revert to it in the extreme cases of absolute impression, when 


Greater 
Series 
F AandB .30 
AandC .78 
BandC .59 
Greater 
Series 
AandB .87 
AandC .99 
B and C 1.00 
Series Series 
AandB .94 A and B. 87 AandB .90 
A and C 1.00 AandC .g99 A and C 1.00 
B and C 1.00 B and C 1.00 B and C 1.00 
H with R 
Greater Less Greater and Less Combined 
Series Series Series 
AandA .99 AandA .97 AandA .98 
B and B 1.00 po BandB .97 
CandC .go0 CandC .99 
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his judgment is touched off prematurely. In general, however, 
the experimental conditions—regularity of procedure, limitation 
of time, exclusion of sight, nature of task—are strongly against 
it. How, then, will he base his judgment? 

It seems that two principal courses are open to him. He may 
judge (a) in terms of the felt object, that is, of projected kinaes- 
thesis. This is, so to say, an external criterion of judgment; it 
is as if O discriminated the weights by the active resistance that 
they offer. The projected kinaesthesis is likely to be accom- 
panied, if the O is at all visually minded, by visual imagery that 
means the stimulus-object. But he may also judge (6) in terms 
of what we may call objectified feel, that is, of the objectified 
pressure-pattern on and in the fingers of the lifting hand. This 
appears to us to be a resident criterion of judgment: it is as if 
the O discriminated the weights by the objective effect they pro- 
duce upon his hand. And, of course, he may judge (c) by re- 
course now to the one and now to the other criterion, or (d) by 
way of the two criteria somehow combined. At all events, the 
instruction is equivocal; and there is no reason to suppose that 
the psychometric functions obtained under (a) and (b) would be 
the same. 

Suppose, next, (2) that the O is asked to discriminate the 
pressure patterns on and in the fingers of the lifting hand. Again 
the instruction is equivocal. For (a) O may take the instruction 
in the sense of (b) above, that is, in the sense of objectified feel; 
one of our untrained Os remarked, as a matter of fact, that he 
could see no difference between instructions A and B. Or (b) O 
may take the instruction as it is intended, as the inducer of an 
A-Einstellung, but may still be baffled by the complexity 
(qualitative, extensive, intensive, attensive) of the pressure- 
pattern under observation; indeed, our quantitative results show 
that the object of judgment is this case is less stable than that 
set up (whatever it was) by instruction A. 

Suppose, finally, (3) that the O is asked to discriminate the 
pressure patterns in the wrist of the lifting hand. Since wrist- 
kinaesthesis is ordinarily projected, there will (a) be a tendency, 
at any rate for an untrained O, to take the instruction as a 
specialised form of (1a). The alternative is (b) to adopt an A- 
Einstellung,—in which case, as we have seen, the pattern (at 
any rate with weights of our magnitude) does not afford an 
adequate basis for judgment. The inadequacy seems to be due 
not only to complexity—though complexity may at times play 
the part here that it plays in (2b)—but also and more parti- 
cularly to a partial, fitful mode of appearance. 

This analysis, we must repeat, is tentative only; we have not 
the data for a positive conclusion. If, however, even the broad 
lines of the analysis are rightly drawn, we can understand how 
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easily it comes about that instructions B and C may be con- 
taminated or, perhaps, actually replaced by a self-instruction of 
the A-type. It is plain, at any rate, that the outcome of our 
experiments bears out, in general, the criticism that we offered 
above upon previous investigations (pp. 57 ff.); and that a vast 
deal of preliminary work remains to be done before the problem 
of this paper can be attacked with hope of definite result. 


SUMMARY 


In this study we undertook to trace and to measure the 
effect of varied instruction upon the perception of lifted weights. 
We tried to keep the conditions as nearly constant as possible; 
we used 7 Os of degrees of training which ranged from the highly 
trained to the untrained; and we employed 3 sets of instructions, 
each one of which might, we thought, set for O a separate and 
distinct Aufgabe. At the beginning of a series we gave O an 
instruction in clear form, and then in no way influenced his 
mode of taking the instruction. We allowed 3 forms of judg- 
ment, and permitted O to report ‘doubtful.’ We obtained 2500 
observations under every instruction, and an extra 1000 ob- 
servations as a ‘check’ series, in which O worked under whatever 
happened to have been his initial instruction. At the end of 
every series we secured from O a report of the criteria of his 
judgments. We give a statistical treatment of the data ob- 
tained; and since we find that in a majority of the cases the 
Os’ instructions were exceeded or contaminated, we treat the 
statistical results qualitatively by writing formulas which show, 
from the Os’ reports, the way in which they actually took the 
instructions. We append discussions of practice, tendency of 
judgment, and doubtful cases. 


The quantitative results, given in Tables I and II, indicate 
the different effects for every O of the different instructions. 
These differences are expressed by the magnitude of the h, the 
L, and the I. U., and to some extent by the P. 8S. E., the in- 
fluence of the time orders, the typical tendency of judgment, and 
the doubtful cases. The need of qualitative interpretation 
appears from the fact that H, a highly practised O, exceeded 1 
instruction; Bs exceeded or contaminated 2; By, 2; M, 1; N, 3; 
R, 1; and §, 3. Thus no single O was able to follow every in- 
struction. We discuss, so far as the data at our disposal per- 
mit, the reasons for the equivocality of our instructions. 


It is clear from the results that, in case of a perception 
psychologically so complex as the perception of lifted weight, 
change of instruction does not necessarily bring about a cor- 
responding change of attitude. Furthermore, an instruction 
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may be so difficult that O cannot follow it, and consequently 
permits it to become contaminated. Hence all quantitative 
results must be carefully evaluated in terms of reports furnished 
by the Os. 

There can be no doubt that the most stable basis of judg- 
ment is the one which gives the most accurate results. In this 
experiment, instruction A, which demanded that O judge the 
weights as material objects, gives the most accurate results. 
Objective weight, therefore, affords a more stable basis of 
judgment than pressure-pattern on and in the fingers; and this 
in turn affords a more stable basis than pressure-pattern in the 
wrist. 


IS THERE A GENERALIZED PSYCHOMETRIC 
FUNCTION ? 


By Epwin G. Borrne, Harvard University 


Some years ago Urban raised the question of the best 
mathematical formula for representing a psychometric func- 
tion.' His original test of hypotheses, the results of which 
favored the phi-function of gamma (normal or Gaussian func- 
tion), was based upon his experiments with lifted weights 
measured in grams. It is evident, however, that Urban then 
believed that his conclusions might be of broader significance 
than for the sensed differences of weights measured in grams. 
“We thus,’”’ Urban wrote concerning these experiments, ‘‘obtain 
the remarkable result that the foundations of the theory of 
errors of observation are found in the theory of psychophysical 
measurement,”’—because the results of the lifted weights were 
best subsumed by the phi-gamma or normal hypothesis.? One 
feels all the way through that Urban is working toward a 
generalized psychometric function, toward one that is generally 
valid without reference to the particular stimuli used or to their 
particular scale of measurement. 

In the last number of this JourNau Urban’ cites certain data 
of Hoisington’s* and of Thomson’s® as supporting his earlier 
suggestion that the phi-function of gamma is the generalized 
psychometric function. His reason is that both these sets of 
data seem to show that the phi-gamma hypothesis is approached 
with practice. It is thus plain that he is still thinking in general 
terms: for, though Thomson’s data are for lifted weights, 
Hoisington’s are for the limen of dual impression upon the skin. 
Urban does not, however, believe that the general indications 
of Hoisington and of Thomson settle the matter, since their 
data are insufficient and show at best only a tendency; but he 
notes that Fernberger’s data on lifted weights, already extant, 
would furnish the basis for a more thoroughgoing study. 

Accordingly Fernberger® has computed the deviation from the 
phi-gamma theory of two Os in 28 successive periods of practice 
using both the “heavier” and the “lighter” judgments in each 


1F, M. Urban, Psychol. Rev., 17, 1910, 229-259. 

2Op. cit., 243. 

3Urban, this JouRNAL, 34, 1923, 496. 

4L. B. Hoisington, ibid., 28, 1917, 588-596. 

‘W. Brown and G. H. Thomson, Essentials of Mental Measurement, 
1921, 90-95. 

6S. W. Fernberger, this JouRNAL, 34, 1923, 498 ff. 
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case. Fernberger concludes that his “results seem to verify the 
observations of Hoisington and Thomson in that there is a 
closer approximation of the observed to the theoretical curves 
of the psychometric functions as a result of practice,” especially 
in the case of O VIII. 

(1) I find, however, that Fernberger’s data do not convince me 
of his conclusion. Inspection of his four columns of data does 
not seem to me to show a tendency, either of increase or of de- 
crease. His conclusion is that the sums of the squared deviations 
shown tend to decrease with practice. When one plots these 
data, however, it is difficult to note any consistent tendency for 
decrease or increase; the most obvious thing about the plotted 
data is their variability. With so wide a scatter the obvious 
thing would be to call for the combination of adjacent fractions, 
but there are other ways of determining a slight tendency in the 
presence of great variability. 

With this end in mind I have adjusted by the method of least 
squares straight lines to Fernberger’s four cases. If there is a 
tendency for decrease of the deviation with practice, the slope 
of the line should be negative. 


Fernberger’s Class of Equation of Adjusted Line 


Judgment 

lighter = —0.000180842+0.017205 
heavier Y= 0.000265742+0.005333 
lighter y = —0.00025700z-+0. 015099 
heavier Y= 0.000024912+0.009809 


In the computations the last three insignificant digits of 
Fernberger’s data were neglected. In the table z is the fraction 
or period of practice, y is the sum of the squared percentile 
deviations and the measure of approximation of observation to 
theory; that is to say, z is from the first column of Fernberger’s 
tables, y is from the second and third columns. 

The coefficient of xz is the slope of the line, and it will be 
seen that approximation to theory increases with practice with 
both Os for the “‘lighter’”’ judgments and decreases with both Os 
for the “‘heavier”’ judgments. It is not, it seems to me, legiti- 
mate to argue in this case that it is unfair to represent a practice 
curve by a straight line: the scatter is too great. On the other 
hand, it is probable that the method of least squared deviations 
is unfair to such data: the slope of a nearly horizontal-line may 
be entirely determined by one “‘wild’’ deviation near one end, 
which, when squared, is unduly weighted in determining the 
line. A method of least deviations might be better were it not 
for the fact that such a line is not strictly determinate.” 


7Cf. M. A. Tinker, this JouRNAL, 34, 1923, 115 ff. 


Table O 
I II : 
I II 
2 VIII 
2 VIII 


IS THERE A GENERALIZED PSYCHOMETRIC FUNCTION ? 77 


I do not think there is any significance in the fact that the 
slope of these lines is positive for the “heavier” judgments and 
negative for the “lighter” judgments. It is more likely than 
not (6/11) that out of four chance cases one would get two 
positive and two negative. The chances are even that (a) the 
two positives would be for one O and the two negatives for the 
other, (b) the positives would be for one class of judgments and 
the negatives for the other, and (c) there would be no expressible 
generality. I prefer, therefore, to think that there is as yet no 
demonstrated tendency for the psychometric function to ap- 
proach with practice the phi-function of gamma. 

(2) I prefer to think thus because I believe that Urban is 
following a wandering fire in his search for a generalized psy- 
chometric function. A psychometric function is a relation 
between relative frequency, on the one hand, and a scaled 
continuum of stimulus, on the other. The scale of the stimulus 
is arbitrary; and it seems out of reason to expect that all scales 
arbitrarily selected would give the same sort of function. What 
is there common to qualitative, intensive, and extensive scales, 
to visual, auditory, cutaneous, and kinaesthetic scales, that they 
should all in some way be measures of the same thing? If the 
O knew the scale and made estimates with respect to it, we might 
perhaps expect to generalize all these measures as “errors of 
observation,’”’ but the O gives the most consistent results when 
he knows nothing about the measure of the stimulus. 

I have sought elsewhere® by certain examples to show the 
impossibility of the ‘“‘normal’’ hypothesis being ‘“normal’’ in the 
sense of general. My examples at that time were hypothetical, 
and I have therefore since tabulated the data from an actual 
case. It is sometimes supposed that physical characters like 
the height and weight of “unselected” samples of people are 
“normally” distributed; but a little consideration of the case 
shows that weight might be expected to be roughly proportional 
to volume and hence to the cube of height. Now the Medico- 
Actuarial Mortality Investigation gives the scatter tables for 
weight and height separately by sexes and by age-quinquennia.° 
The groups are large: the six quinquennia for men from 20 to 
49 years of age represent in every case more than 10,000 cases; 
the quinquennium 25-29 covers 49,709 cases, the quinquennium 
30-34 includes 46,299 cases. Inspection of any of these scatter 
tables shows at once that the relationship is not linear, but 
curved in the same direction that a cubic relation would be 
curved. It follows that the distribution can not be normal for 


8E. G. Boring, this JouURNAL, 31, 1920, I-33; esp. 26-29. 

*Medico-Actuarial Mortality Investigation, 1, 1912, esp. 39-56; published 
by the Association of Life Insurance Medical Directors and the Actuarial 
Society of America. 
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both; if normal for one, it would have to be skewed for the other. 
(As a matter of fact, for the 30-34 quinquennium,—the only one 
I have computed,—the heights are approximately normal and 
the weights are decidedly skewed.) 

The same situation holds for the normality of the psycho- 
metric function. It seems to me hopeless even to search for a 
generalized function until the problem has been reformulated 
so that such diverse entities as cutaneous extent and kinaes- 
thetic intensity can be expressed in common psychological 
terms. Of course, if it were discovered that most psychometric 
functions are normal, the psychologist would immediately be 
put to it to find out just why apparently discrete systems of 
measurement or systems non-linearly related to each other pro- 
duced the same result. The expectation that such a result 
would be obtained seems to me, however, so slight as to make the 
problem unsuitable for the expenditure of time and effort in 
research.!° 


10T. L. Kelley, this JouRNAL, 34, 1923, 408-452, although criticising my 
article (supra), has admitted the point, which | seek here to make, both 
explicitly (416) and implicitly by his attempt to outline a statistical pro- 
gramme free from these objections (418-432). 


COLOR PREFERENCE ACCORDING TO AGE 


By Georce M. Micuaets, M.A., Columbia University 


Several methods have been made use of in order to arrive at 
conclusions concerning choice of colors by groups of individuals 
of different ages. J. F. Dashiell, E. J. G. Bradford, W. H. 
Winch, and A. Engelsperger and O. Ziegler, who were interested 
in this field of investigation, tried out their tests but did not 
come to similar conclusions, since their methods of procedure 
were somewhat at variance and the material of a different nature. 


My material is akin to that of Dashiell’s, but was used 
differently from his. He tested with rectangles 13 by 45 mm. 
cut from papers of 6 colors mounted on a background of neutral 
gray cardboard 80 by 90 mm. I made use of a circular back- 
ground of white unglazed cardboard 63 in. in circumference, 
upon which I mounted the pure Violet, Green, Blue, Yellow, 
Orange, and Red of the Milton Bradley Series (1921). The 
colors were placed in such a way as to leave a white field in the 
center with a diameter of 2 in. Separating each color was a 
field of white varying from 34 in. at the top to 14 in. at the cir- 
cumference of the inner circle. By using this apparatus I hoped 
to avoid that jerky movement of the eye which tends to antag- 
onize the reaction effect as brought about by a mixed stimulus 
and is undesirable in this connection. 

Through the courtesy of the principal of P. S. 171 Man- 
hattan, I was able to get my data at that school. 535 pupils 
were available as subjects. All were boys, whose ages ranged 
from 6 to 15 years. Judging society as it exists today, these 
subjects were entirely from the working and bourgeois classes. 
My previous experience with the pupils of this group enables me 
to say that the environment they come from is practically 
identical both in the homes and in their outdoor local activities 
for all. So that in their constant companionship with one an- 
other it would not be amiss to say that their aesthetic judgment 
could not have been biased by any influence these factors might 
have had upon them. 

Materials and Method 


The circular color chart was hung up at the front of the room where it 
could be seen by all the pupils present. No pupil was allowed to discuss 
the likes or dislikes of what he saw with his neighbor. The teacher saw 
to it that this command was carried out. While papers were being passed 
out to them, the boys were asked to look at the colors on the chart. This 
was all that was told to them; they did not know the exact nature of the 
experiment; no questions were permitted. After getting the names, grade 
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and ages of the pupils they were asked to number their sheets along the 
left margin of the paper from 1 to 6 leaving enough space between every 
two numbers to enable them to insert a word. They were then told to put 
down their pencils, fold their arms and pay strict attention to me. The 
following uniform instructions were given to all grades from 2A to 9A, 
their ages ranging from 8 to 15 years inclusive. 

“On the chart hanging on the blackboard are six beautiful colors. I 
want you to look at them and pick out the color you like best. (Pause 10 
sec.) Opposite number 1 on your paper put down the name of that color. 
Ready! Look at the chart again and pick out the color you like next best. 
(Pause 10 sec.) Opposite number 2 put down the name of that color. 
Ready! Look at the chart again and pick out the color you like next. 
(Pause 10 sec.) Opposite number 3 put down the name of that color 
This method was continued for 4, 5 and 6, a pause of 10 sec. being inter- 
posed between looking at the chart and writing down the name of the color 
picked out by the subject. 

By a preliminary survey in 1A and 1B I found that the children had 
rather queer notions about the names of some of the colors. This discovery 
necessitated individual tests for the two grades. Here the color chart was 
placed on the teacher’s desk and each child was asked to step up and point 
to the colors. ‘See the pretty colors” was said to him as I ran my finger 
casually around in a circle several times. “I want you to look at them and 
point to the color you like best.’’ As the child pointed I made proper note 
of his choice. ‘Now look at them again and lew me which one you like 
next best to the first one you picked.” After recording this he was asked 
to pick the “best one next to that.’’ This was done with the entire 6 colors; 
the data were carefully noted in each case. 


Discussion 

My object in taking up this task was (1) to test boys’ ability 
(between 6 and 15 years of age) to perceive colors; (2) to get the 
affective preferences for single colors in all the groups; and (3) to 
find out the reliability of the preference between the groups. 

In the tables is shown the number of times each color received 
first choice, second choice, third choice, ete. By multiplying 
the total number of times a color is placed in first position by 1, 
in second position by 2, in third position by 3, etc., and adding 
the products of all the values obtained for each position, a 
result is obtained representing inversely that particular color’s 
position as obtained from all its positions. This is represented 
as the total value (T. V.). From the total value obtained the 
colors can then be ranked in their final order or actual rank in 
the group (A.R.) 


TaBLeE 
Years 


> 


Color 
Violet 
Green 
Blue 
Yellow 
Orange 
Red 


6 
4 
3 
3 
6 
7 
4 
3 


NP 


= (27) 
I 3 5 6 
4 7 6 4 97 4 
3 5 6 3 92 3 
I 6 5 4 102 5 
8 8 2 3 83 I 
5 I 4 9 106 6 
5 2 4 5 88 2 
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The reliability which can be placed upon such results might 
be questionable; but they certainly show the variability that 
exists among this group in aesthetic judgment. The results, 
however, agree in a certain way with those of J. F. Dashiell.' 
B finds the fifth position in both observations, and R and G are 
one place away in the actual rank. Y and O cannot be recon- 
ciled at all. V might just as well be placed sixth as fourth, judg- 
ing from the actual difference in points between the two posi- 
tions. In looking at the distribution of preference over the 6 
possible positions there is no doubt in my mind as to the in- 
ability of the children of 6 years to have any constancy of choice. 
Between the fifth and sixth positions found by Dashiell there 
is a difference of a total value of 5; I have a difference of 4. He 
has a difference of 2 between first and second position; I find a 
difference of 5. The figures in both cases tend to show the 
inability of young children to choose with some degree of de- 
finiteness. When such small differences are obtained in groups 
of 105 children and 27 children there should be no hesitancy in 
stating that children, rather than choosing what they always 
like, choose what their emotional state of mind stimulates them 
to do at the particular moment. The remarkable attention dis- 
played by the boys, and their eagerness to show what they really 
like after all, is accompanied by some psychophysical state that 
causes the individual to react differently according to his 
emotional set-up. Therefore let us not accept as final any result 
that may be handed down concerning what colors these 6-year- 
old children actually would prefer as first, second, third, etc. 
All appearing with a tinge of brightness, it is more of an arbitrary 
choice with such children. The only statement that could be 
made with certainty is that 6-year-old children and younger 
prefer to place B at the lower end of the scale. As for the other 
colors, it is just a matter of temperament. 

When we compare the above results with those of the 7- 
year group some interesting observations come to light. 


TaBLe II 
7.2 Years (52) 
Color 4 
Violet 10 


8 


10 
Io 


B shifts from fifth position to first actual rank. 
its position completely, going from first to sixth actual rank. R 


1Dashiell for kindergarten boys gives the order of preference as R, O, Y, 


5 
Green 3 8 18 5 8 10 193 3 
Blue 12 18 9 | 3 2 134 I 
Yellow 3 7 6 8 17 10 212 6 
Orange 7 8 5 | 8 14 202 4 
Red 15 9 9 8 I 146 2 
G, B, V. 
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and G hold their respective positions. Why then should there 
be such a sudden change of B and Y? Several possibilities 
present themselves as a means for explanation. Should we 
consider that at 6 years and under there is no appreciation of 
the aesthetic sense; or that the individual undergoes physio- 
logical changes, which mature at 7 years, bringing into develop- 
ment a physiological mechanism which causes the individual to 
see objects in a different light? There might be some psycho- 
logical basis for explanation where the individual has acquired 
the keener sense of perception to aid him in his judgments. 
Perhaps his social environment is changed at this period to allow 
a little freedom of action—a vital influence upon the individual 
in general. Could it not be that the innate tendency was unable 
to find a field of action until properly stimulated? These are 
some suggestions along the lines of which one could work out a 
case on the evidence at hand. Whether the explanation be 
physiological or psychological, we are sure that the facts as 
depicted in Table II point to a physicopsychical change within 
the individual. The actual values bring out a greater similarity 
of choice within this group. 


Taste III 
8.1 Years (62) 
AR, 


235 
283 


149 

223 

248 

161 
Judging from Table III it would seem that the only de- 
finite change between the 7-year group and the 8-year group in 
preference lies in the color G, that has definitely taken sixth 
position without dispute. In comparison with the number of 
boys tested the figures show a more definite grouping with less 


random choosing. 
IV 


4A 


Color I 


Violet 13 
Green I 
Blue 29 
Yellow 2 
Orange 5 
Red 9 


Although the uniformity of judgment in Table IV is not as 
great as in the preceding, the actual rank assigned is just as 
reliable, taking into consideration the difference in total values 
between each ranking color. There are but two places which 


Color I 2 3 3 
Violet 6 12 10 10 9 15 4 
Green 3 3 10 9 14 23 a 6 
|| 9.2 Years (58) 
| 2 3 4 5 6 T.V. AR. 
7 6 | 12 13 211 3 ; 
6 9 13 10 19 256 6 
13 9 2 2 3 118 I 
5 II 16 14 10 239 
II 9 14 II 8 213 4 
17 13 6 9 4 175 2 
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might at first thought cause some comment. V has as many 
firsts as sixths, with a rather equal distribution over the other 
positions. O is constant in second and fifth positions. These 
can be set aside for the reason stated above, and also because 
of the well-distributed values among the other colors which 
show a definite position. Furthermore, O stands fully ahead of 
fifth position, with doubt about interchanging with V which is 
third. 


21 
29 
4 
20 
10 
6 


In Table V B still retains its lead, over all colors, to a strik- 
ing degree. The variability in the total value is even more 
marked than in all the preceding results thus far discussed. V 
and R present a close T.V., which would make it doubtful ac- 
cording to the total value just where to place V. But, as the 
following tables will show, the latter color is the most incon- 
sistent in position together with O. 


Taste VI 
6A 11.2 Years (64) 
6 AY. A.R. 


Color I 
Violet 19 8 178 
Green 4 22 295 
Blue 25 3 145 
6 
6 
6 


Yellow 13 273 
6 216 
12 10 229 


Notice in Table VI the descending in the scale of R. In the 
sixth, seventh, eighth and ninth years it held second position. 
Beginning with the tenth it recedes to third, and in the eleventh 
year goes to fourth position, although not with a substantial 
margin. G remains sixth. V has jumped two positions, going 
into second position from fourth position, which it held in the 
1o-year group. B, G, and Y are constant. 

In Table VII we notice a striking case of exact position, as 
in Table VI. 


Orange 
Red 


Taste VII 
12.4 Years 

Color 4 
Violet 16 
Green 
Blue 
Yellow 
Orange 
Red 


| 
Fit 
TABLE V 
5A 10.3 Years (88) th 
Color I 2 3 4 5 As 
Violet 17 17 12 15 6 303 4 i 
Green 4 3 II 19 22 403 6 ie 
Blue 39 21 II 6 7 197 I Be} 
Yellow 3 12 15 18 20 364 
Red 13 17 16 15 17 300 3 ‘ 
Orange 12 17 20 17 16 290 2 r 
a 
2 
I 
5 
3 
4 
i] 
4 
(84) 
6 
5 9 264 2 i 
28 388 6 
j 2 166 I 
16 322 5 A 
8 284 3 i 
20 318 4 4 
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This group shows no difference from the 11-year-old group. 
The ranking is the same; and, allowing for the greater number 
tested in the above group, the total values are practically alike. 
The similarity of distribution is also very striking. 


TaBLte VIII 
(65) 
Color I 6 
Violet 12 230 
Green 4 273 
Blue 32 132 
Yellow 3 276 
Orange 7 241 
Red 7 8 6 201 
In Table VIII R advances two positions. V, Y and O des- 
cend one position. G advances one, B remains constant. The 
only real change to take into consideration is that of R. It is 
firmly established in second place, being enough points away 
from third and fourth place to warrant its position. 


Color 


Violet 
Green 


Yellow 
Orange 
Red 2 


I 
6 
4 
Blue 37 
3 
5 


In Table IX V and Y shift two places, the former moving 
down to fifth position, and the latter advancing to fourth 
position. O and G lose one position, while B and R remain the 
same as in the 12-year-group. As compared with Table VIII, 
B and R are safely lodged in their respective positions. The 
others change positions with about the same number of points 
as is noticed in the difference between positions in Table VIII. 


TaBLE X 
9B 15.4 Years (18) 

Color I 5 Ask 
Violet 2 
Green 2 
Blue 12 
Yellow I 
Orange I 
Red 


In the group of Table X there are 18 subjects; but the dis- 
tribution for the group is sufficient to show that B is definite, 
and V and O are variants. G has made a sudden change of four 
positions, but figures show it to be justified to second place in 
this group. 


Taste IX 
9A 14.3 Years (57) 
2 3 4 5 6 2.3. AR 

9 8 II 4 19 226 5 

6 10 9 12 17 244 6 

7 7 2 4 oO 100 I 

12 8 9 13 12 224 4 

5 16 12 14 5 211 3 

18 10 12 II 4 195 2 
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Table XI gives us a survey of the choice of all the groups, if 
they were placed together in one room and asked to arrange the 
colors according to preference. 


TaBLe XI 
Aut Groups 


Color 
Violet 2023 
Green 2483 
Blue 1275 
Yellow 2288 
Orange 2091 
Red 1874 
Returning to the tables, we find that Table IV, giving tabul- 
ations for the 9-year boys, agrees with the actual ranks as de- 
rived from all 535 subjects, and can therefore be said to be a 
representative group of the series of groups used for the test. 


Supplementary 


It perhaps has occurred to the reader that, if the subjects 
were shown names of colors and asked to arrange them in the 
order in which they appealed to them as most affective, the 
results might have been different. Tables XII and XIII show 
that this is not the case; it makes no difference whether the 
actual colors or the names of the colors are used. The procedure 
with the actual colors was the same as that used for the above 
groups. When tested with the names of the colors the following 
method was used. 

The names of the colors used on the chart were written on the black- 
board, and the subjects were asked to write them down in the order in 
which they preferred them. This test was used first, followed eight days 
later by a test with the actual colors. 

Pupils of P.S. 192 New York were obtained for these tests. 

TaBLeE XII 
5A 10.4 Years (27) 

Actual 
Color 
Violet 
Green 
Blue 
Yellow 
Orange 
Red 


Ur NNN 


AH 


Color 
Name 
Violet 
Green 
Blue 
Yellow 
Orange 
Red 


NAN AW 
an 


4 
| 
4 
| 
Taste XIII 
|_| 10.4 Years (27) 
I 
II 
0 
I 
3 
3 
{ 


86 MICHAELS 


The reader will notice the marked similarity between the 
total values of the two tables, and will accept the statement that 
the individual reacts favorably whether stimulated by the 
original stimulus or by the substitute stimulus. We can there- 
fore set aside the criticism presumed above. The very close 
results obtained tend to show that each individual likes a 
definite color suitable to himself. This little experiment brings 
out several other interesting points. Compare, e.g., the results 
obtained in this group with the 4A group as shown in Table IV. 
They are alike except in two instances. V takes first position 
and B shifts to third position. But we already know the un- 
reliability of V, which I shall show graphically in a table below. 
Notice, besides, that there is a difference of 1.2 years between 
the groups. Comparing the two 5A groups we find that Y and 
G hold their respective positions, whereas the others cannot be 
reconciled at all (see Table V). 

In all there were 11 groups tested. Each group has its own 
actual rank which is distinct for itself and can be compared with 
the others in about as many differences as likenesses. The 
important factor to remark is the individuality of each group. 
Table XIV shows the number of positions he'd by each color 
in the different groups and throws some light on the shifting 


of positions by V and O. It brings out the same points as are 
expressed in Table XI, but includes the 5A group from P. S. 
192 not included there. The table will also show clearly those 
colors which were more or less constant and those that shifted. 


TaBLE XIV 
POSITION HELD BY THE COLORS IN ALL GROUPS 


Conclusions 


(1) There are at least 4 colors which are definite to a certain 
degree; they are B, R, Y and G. 

(2) V and O are very unreliable, and are apt to be chosen in 
any position, especially below the second position. 

(3) There is evidence here that environment and social 
status have something to do with the development of preference 
for colors (cf. Tables XII and XIII with Table V). 

(4) Beyond the 6-year group age is a more dependable factor 
in the preference of color. 


Color I 2 3 4 5 6 T.V. A.R. 
Violet I 2 2 3 3 te) 38 3 
Green o I 2 re) I 7 55 6 
Blue 9 o I oO I oO 17 I 
Yellow I o I 2 5 2 49 5 
Orange o I 3 4 I 2 44 4 
Red oO 7 2 2 oO o 28 2 
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(5) The variability and unreliability of the aesthetic judg- 
ment of the 6-year group is so great that it cannot be compared 
with the judgments of the rest of the groups. 


(6) It is just as good to use the color names for the actual 
colors in performing this test. 


(7) The 9-year group shows as good judgment as all the 
groups combined. It thus is entitled to representative rank of 
the entire 11 groups. 


(8) B, R and G are the most reliable colors in the series. 
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SYNAESTHESIA IN THE PROCESS OF REASONING 


By Tuomas D. Cutsrorta, University of Oregon 


The investigation here reported is a continuation of the 
work on the synaesthesia of a blind subject commenced by 
Wheeler! in 1920 and carried on jointly since then by Wheeler 
and Cutsforth.? The object of these studies has been to make an 
intensive survey of the mental content of a highly synaesthetic 
subject, and to compare his mental content with an asynaes- 
thetic subject as check observer. During the earlier part of the 
investigation an asynaesthetic blind subject was available whose 
detailed introspections could be compared with the data on 
synaesthetic processes. 

In the present investigation the author was, as before, the 
synaesthetic subject. In the absence of a trained and asyn- 
aesthetic blind subject as check observer, comparative data 
were obtained from introspections by R. H. Wheeler. The 
material consisted of analogies, absurdities, simple and difficult 
abstract problems, all of which had been selected for the pur- 
pose of initiating reasoning processes of varying length and 
complexity. Analogies such as “table is to furniture as dog is 
to?” or “city is to town as elephant is to?” were designed to 
initiate reasoning processes of a minimum complexity. Of a 
slightly more complex nature, perhaps, were the processes of 
reasoning in locating the absurd features of such statements as: 
“The road from my house to the store is down hill all the way to 
the store and down hill all the way back home.” Among the 
simpler problems of a more abstract nature were the following: 
“Tf an electric fan were attached to the rear of a boat and the 
air current from the fan directed toward the sail, would the 
boat move?” ‘Does the water line of a boat rise or fall as the 
boat passes from fresh to salt water?” Finally, more difficult 
problems were employed, such as: “Justify this statement: ‘A 
first cause is logically inconceivable’;”’ “Justify the state- 
ment: ‘Being is doing’.”’ 

Any problem was discarded whose solution was stereo- 
typed for the reason that the material happened to be too 
familiar or too easy. The results upon which the following 
discussion is based were gathered from data on 25 successful 
problems for the synaesthetic O (A), and 20 from the check O 

1Uni. of Ore. Pubs., 1, No. 5, 1920; Psych. Rev., 27, 1920, 313-322. 

2 Uni. of Ore. Pubs., 1, No. 10, 1922; Journ. of Exp. Psychol., 4, 1921, 
448-468; Psychol. Rev., 29, 1922, 212-220; this JOURNAL, 33, 1922, 361-384. 
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(W). The problems were presented to the O orally, with the 
following instructions: “I shall present a problem to you. 
Solve it as rapidly as you can and then give as complete an 
introspective account as possible of your mental processes.’’ 
The experimental work was performed under optimal laboratory 
conditions and with the usual precautions employed in an intro- 
spective study. 


The following are typical introspective data. 


Observer A. Problem: Table is to furniture as dog is to what? Re- 
sponse: animal. ‘As E said ‘table’ my consciousness of the word consisted 
first of a fan-shaped and yellowish-black cloud appearing in the center of 
the visual field and moving immediately upward and to the right into the 
periphery; and secondly, of a fragmentary visual image of a table, with one 
distinct corner pointing toward me. The first image was a synaesthetic 
consciousness of #’s voice. The second image came into the visual field 
from the right and beneath the first image; it was colored a faint yellow, 
partly from the color of pressure sensation, and partly from the dull drab 
of the word, table. The resulting color was a light gray-brown. From this 
point on, the synaesthetic awareness of E’s voice did not enter into the 
perception of the problem. Next there appeared a synaesthetic image, 
bright brown in color, which shaped itself in the form of bars, criss-crossed. 
It took its place beyond the corner of the visualized table, but within the 
limits of the angle formed by the two visible table-edges. This was my 
consciousness of the word, furniture. Between these two sets of imagery 
for table and for furniture there developed a triangular patch of white, 
frosty brightness. This meant to me the relationship ‘is to.’ While it is 
difficult to describe this latter experience, its mental content was simple. 
In appearance this frosty-white patch was a structural link between the 
imagery of table and furniture, relating them spatially at the apex and 
openings of an angle. For the moment my visual attention centered itself 
upon this angle, which shortly tended to open a little wider. These latter 
experiences constituted the anticipation of the meaning ‘genus-species”’ 
Then, immediately beyond this angular form, appeared synaesthetic visual 
imagery of the word, dog—a smoky-blue bar. This changed almost at 
once into the greyer blue of the abstract concept, dog. With lightning- 
like rapidity and with no conscious purpose, the frosty-white and triangular 
image of an ‘is to’-relationship developed just beyond the color-patch which 
stood for dog. This constituted an anticipation of the response. Attention 
lingered for a moment at the opening of this newly formed angle. No 
color filled this space. It was a neutral grey. My attention then returned 
to the first part of the analogy, present to consciousness in terms of an 
——— form with the color for table at the apex and for furniture at the 
right of the opening. The color for dog took the place of the color for table 
at the apex of this form. In terms of eye-movement and shift of visual 
regard from dog to furniture and back again, I searched for a response- 
word which might have had the same relation to dog as furniture had to 
table. My attention would also shift to a void place—neutral grey—to 
the left of the coloration for furniture where the response-imagery should 
appear. After a brief hesitation of this sort there appeared, without warn- 
ing, a yellow synaesthetic image for ‘animal.’ This yellow patch was my 
response just as the word, animal, would be your response. I then became 
conscious of vocal-motor imagery for the first time in this experiment. I 
was trying to translate the yellow synaesthetic imagery into words. This 
vocal-motor imagery was synaesthetic. The problem for me was solved 


” 


with the appearance of the yellow visual imagery for animal. 
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Observer A. Problem: A first cause is logically inconceivable. Re- 
sponse interpreted into words: Correct; a cause is always the effect of a 
cause. “I perceived the word, first, in terms of visual attention to the 
‘one’-section of my digits number form. £ hesitated for an instant in read- 
ing the problem, during which time the remainder of the number form was 
rapidly rising in focality. Then, in response to the word, cause, there was 
very rapid eye-movement to the right and slightly upward, consciousness 
of which came to me in terms of a black streak which contained numerous 
internal movements resembling tiny currents of rain-water running down a 
window-pane. This experience meant ‘cause.’ The meaningfulness of this 
imagery lay in the rapid fashion with which the movement appeared and in 
the blackness. Out at the end of this movement (for, at the time, the ex- 
perience meant to me ‘movement’ and not ‘streak’) there was nothing in 
visual attention save neutral grey. For a brief time the visual line of re- 
gard wandered over this blank area, turning back from time to time to the 
region where the imagery of ‘first’ had gone, and was just fading out. Here 
there appeared a faded-out, brickish-red-brown, synaesthetic image which 
by its color meant ‘effect.’ From this point on visual synaesthetic imagery 
began to move about rapidly. The imagery which stood for ‘effect’ slid 
over as if pushed into the position of the former imagery of ‘first’, where- 
upon this latter imagery lost its whiteness—a color which meant ‘one’—and 
took on a faded-out brown. In this fashion the meaning, first cause, 
had turned into the meaning, effect. There was no attempt to utilize 
this imagery further. Synaesthetic imagery of ‘one’ together with eye- 
movement had meant ‘first cause.’ When no change came over this 


imagery at the outset, and eye-movement shifted to a place just below it 

where there appeared the change of coloration just described, the problem 

had been solved, implicitly. The tem . oy and spatial relations of this 


synaesthetic i imagery meant ‘cause is the effect of a cause.’ , The reddish 
image of ‘effect’ blotted out the whitish image of ‘first cause.’ Immediate 
— set in, and the flow of imagery pertaining to the problem stop- 
ped. 

Observer W. Problem: Justify the statement that being is doing. 
Response: Isn’t true: cannot be justified. ‘Consciousness of Z’s voice at first 
focal in auditory terms, together with marked attention to and recogni- 
tion of the words ‘being’ and ‘doing.’ Before attention had entirely left the 
auditory perception of £’s voice—while auditory qualities were tapering off 
in consciousness—there developed a very sudden and rapid comprehension 
of the problem-situation. The first stage of this was a fleeting visualization 
4 the word, being, in front of me and slightly to the left, typewritten and 

ojected upon a blurred brown and black background. ’ Just to the right 

ee on the same line with the word, being, appeared the other word, doing. 
Momentarily there was a rapid shift of the visual line of regard from one 
word to the other, left to right, with attentional emphasis upon the ‘in 
art of each word. This was the first stage, or a consciousness whic 
ailed to develop further just at this time, namely, that both words had 
to do with something dynamic. At this juncture there was a momentary 
tendency to relax, a motor attitude of acceptance of the solution. Ap- 
parently, I had taken my beginning recognition of the meaning, dynamic, 
as a solution of the problem. But this tendency to relax was suddenly 
interrupted. Attention returned, visually, to the words again, and with a 
very rapid sweep of the line of regard across the word, doing, there ap- 
peared the syncopated verbal imagery ‘doing is action,’ ‘the real is action.’ 
In this imagery - dly more than the wont ‘doing,’ the ‘act’ of the first 
‘action’ and the word ‘real’ stood out with any degree of clearness. Then 
completely relaxed and attention slumped. Could not progress any 
farther for a time. There was a developing consciousness that the problem 
had not been solved; could not say why; this was a motor attitude of 
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questioning, together with a verbal repetition of the problem several times 
and tendencies to frown. No meanings developed. Verbal imagery seemed 
detached and meaningless, when suddenly I found myself visualizing the 
word, being, in large black and white letters in space before me, followed 
at once by focal auditory-verbal and visual imagery of the word ‘state.’ 
There was exceedingly rapid eye-movement from one to the other. This 
entire procedure was interpreted to mean ‘being is static.’ Then there was 
flashy visual imagery of the first part of the word, becoming; very rapid 
and syncopated vocal-motor-auditory imagery, ‘becoming-action,’ then 
implicitly meaning and later explicitly interpreted to mean, ‘it is becoming 
which is action (not being).’ Meanwhile there was a very marked growth of 
bodily strains, particularly about the throat and chest, a tendency to sit 
more erectly in the chair, followed by a return of the visual line of regard to 
focal, visual imagery of the word, ‘doing’. This sequence implicitly meant 
that doing belongs with becoming. There was then a complete relation, as 
if the problem had been solved. Then the meaning devdlened: ‘Isn’t so,’ 
verbally and with slight return of visual attention to the position in space 
occupied previously by the two words, being and doing. This was followed 
by a momentary tenseness with verbal imagery, ‘mistook being for becom- 
ing;’ whereupon there was set up a long train of very clear-cut vocal-motor- 
auditory processes: ‘It is becoming which is action, or doing; it is not being 
which is action.’ Meanwhile attention was turning toward the task of 
introspection, and the final meaning developed visually and verbally, ‘to 
become means to do,’ ‘being means simply to be.’ With this came a motor 
attitude of acceptance.” 

Summary of Introspective Data. For practical purposes we 
shall divide the process of reasoning into two developmental 
stages: (1) comprehension of the problem; (2) development of the 
solution. The second stage involves, characteristically, the 


application of an abstract concept to the present situation. 


A’s procedure consisted first of perceiving E’s voice in terms 
of visual, synaesthetic imagery. The color, behavior and form 
of this imagery were invariably determined in part by the 
quality of E’s voice and in part by outstanding letters of the 
words. Secondly, there very rapidly developed the meaning of 
the problem, likewise in terms of synaesthetic imagery, and 
generally with the aid of a ‘reasoning form’ or some schema by 
means of which the synaesthetic imagery took on definite 
spatial relationships. Thirdly, A then proceeded toward a 
solution by altering or modifying this schematic and synaes- 
thetic imagery. A solution invariably consisted of fitting visual 
imagery of the appropriate shape and color into his schema, a 
process which always involved easily observed eye-movements, 
changes in the line of regard, and highly focal movements of 
imagery. These latter movements always contained a certain 
amount of blackness, which represented kinaesthesis. 


Both in comprehending a problem and in solving it meanings 
accrued to the color, spatial relationships and mobility of synaes- 
thetic imagery. As a datum of consciousness the meaningful- 
ness of an experience was referred to the mobility of synaesthetic 
imagery. The development of a ‘form’ was an important 
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feature in the comprehending of any problem as well as in solv- 
ing it. For example, A’s procedure in completing the analogy: 
City is to town as elephant is to what? began with the schemati- 
zation of the problem in the form of an angle with its apex in his 
direction. Colored imagery, meaning ‘city,’ took its position 
within the apex of the angle. Another blotch of color, meaning 
‘town,’ took its place at the opening of the angle. Between these 
spatialized images appeared the frosty-white color which al- 
ways meant an ‘is to’-relationship. But no sooner had all this 
imagery appeared than the fact stood out, in terms of visual 
attention, that this arrangement of imagery did not fit the 
analogy. City was at the small end of the angle and town at 
the large end, while a city is generally larger than a town. From 
this point on A found it necessary to reinterpret the entire pro- 
blem by rearranging his schematic imagery. The opening of 
the angle closed in and the apex widened out, thus reversing the 
situation. It was in this fashion that meanings developed in 
terms of image-behavior. A then constructed a second angular 
form in which elephant appeared at the opening of the angle. 
The process of searching for the final answer consisted in trying 
to fit some color into the apex of this angle. As usual the re- 
sponse did not appear in verbal terms but in patches or clouds 
of synaesthetic coloration. Various species of animals appeared 
in terms of synaesthetic imagery, localized beyond and above the 
position of the angular schema. The fact that none of this 
colored imagery migrated to the apex of the angle, and the 
subsequent disappearance of the entire schema, constituted a 
failure to solve the problem. A then found himself reattending 
to the schema by means of downward eye-movements. At the 
apex of this reconstructed angle there developed a patch of 
neutral grey which meant ‘nothing,’ and to which A responded 
in verbal fashion with the word ‘nothing.’ 

The process of arriving at a conclusion in such cases con- 
sisted of a progressive course of visual, synaesthetic imagery 
whose spatial arrangements, coloration and movement were 
implicitly meaningful. That is, they functioned as meanings 
without a conscious recognition of the meaning. The schema 
acted as a core. If visual imagery distorted the schema, the 
solution of the problem was delayed. In other words, if a 
conclusion was to be reached, the problem-form must have de- 
veloped and operated characteristically, smoothly, without mis- 
placement of imagery and without conflicting movements of 
imagery. The use of problem-forms seemed to be a means of 
attenuating and mechanizing the operation of visual imagery. 
It provided for economy of attention and facilitated the use of 
abstractions. One complex situation could be associated with 
another with marked facility. The entire procedure of using 
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these forms was A’s substitute for the more common methods of 
attenuation and mechanization that are made possible by the 
use of verbal imagery. 

A’s procedure in solving the simpler problems not presented 
in the form of analogies was quite similar to that described above. 
In the boat and fan problem the conclusion that air-pressure 
from the fan impinging against the sail would not move the 
boat but would bend or break the sail appeared in the very 
simple visual imagery of seeing the sail bend over. The instant 
the sail was seen to bend, A relaxed. The Aufgabe had been 
fulfilled. Before the solution could be explained to another 
person, however, it was necessary to elaborate upon this mental 
content. 

In solving the more complex and philosophical problems we 
still find this marked tendency to schematize and simplify. For 
example, in the first-cause problem meanings first developed as 
in the simpler problems. The solution consisted in the use of 
domino-like forms, colored to mean causes and effects. Re- 
lationships were present to A’s consciousness in terms of move- 
ments of these forms. A segment or section colored to mean 
‘cause’ moved ahead, taking the place of the segment colored to 
mean ‘effect.’ To the left of this series of moving patches ap- 
peared a section colored to mean ‘first cause.’ That there is no 
such first cause, logically, came to A in the reddish-brown color 
which took the place of the ‘first’? cause, moving it toward the 
right. Implicitly this meant a solution of the problem. Expli- 
citly this was interpreted by means of verbal-synaesthetic 
imagery ‘a cause is always the effect of a previous cause’. 


In every instance of such use of moving forms watery grey 
marks of kinaesthesis bordering the edges of variously shaped 
colorations gave to the experience a synaesthetic-kinaesthetic 
character. In certain instances the kinaesthetic symbols re- 
sembled comet-like streamers trailing behind the moving forms. 


W’s procedure in reasoning did not differ functionally from 
A’s. W comprehended the problem by means of auditory- 
visual perceptions, incipient verbal processes, and motor at- 
titudes of familiarity or acceptance. He solved his problems in 
terms of fleeting schematizations, vocal-motor imagery, visual- 
verbal imagery and kinaestheses of recognizing. As with A 
certain meanings failed to develop explicitly, yet the problem 
was solved; 7.e., the reagent relaxed as if he had explicitly solved 
the problem. For example, in the being-doing problem, eye- 
movement from the visualized word ‘being’ to the visualized 
word ‘state’ at its right meant implicitly in this setting and con- 
nection that ‘being’ was synonymous with ‘state’. But the 
explicit relation, synonymous, came to consciousness only with 
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the appearance of additional imagery. In A’s case the majority 
of meanings were implicit. Images behaved as if they consti- 
tuted fully conscious meanings. A maturing process, however, 
was necessary before these implicit meanings became recognized 
data of consciousness. 

The greatest difference between W’s and A’s experiences in 
reasoning lies in the patterns of mental contents used. In W 
auditory, kinaesthetic and other non-visual qualities became 
focalized and operated as such along with various motor atti- 
tudes. In A mental contents were confined to the visual 
modality with the exception of those vague, indescribable sen- 
sory experiences with which the synaesthetic imagery was as- 
sociated. On the other hand there are numerous resemblances 
in the mental processes of A and W. Both reagents used visual 
schemata. W was synaesthetic in the sense that visualizations 
of words oftentimes enriched his auditory-verbal perceptions. 
Both Os solved their problems in implicit fashion without de- 
finitely recognizing the meanings of their own mental processes, 
as long as interpretative periods failed to develop. Both found 
that such interpretative periods as did develop extended into 
their introspective procedure. Both found that implied mean- 
ings matured in terms of incipient motor reactions—motor atti- 
tudes of familiarity and acceptance together with verbal imagery 
on W’s part, and visual-synaesthetic verbal imagery with eye- 
movement on A’s part. 


The process of reasoning in both Os has suffered a short- 
cutting in its logical steps, so that the noting of similarities, the 
relating of one situation with another, the transition from simple 
to complex meanings, shifting from one logical step to another 
and the like all take place in terms of shiftings in the line of 
visual regard from one part of a schema to another, or in a change 
in size of colored imagery, or in eye-movement from one focalized 
region to another. This short-cutting means that, unless an 
anticipated stage in reasoning develops rapidly, the preceding 
stage upon which it is based may vanish before the succeeding 
step matures sufficiently to carry on the process. In this way, 
if one set of imagery disappears before its successor appears, the 
entire process of reasoning is halted. Frequently the process of 
reasoning took place so rapidly, in this fashion, that the in- 
dividual did not have time to interpret the meaning of what he 
was doing. He relaxed as if he had solved a problem without 
knowing what the problem was that he had solved. 


In both Os logical steps were a matter of mobility of imagery 
—the change from one image to another, involving shifts in 
position and size. There were found no imageless processes or 
relational elements. 
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By far the most complex part of A’s process of reasoning had 
to do with the conscious identification of meanings. This pro- 
cess of identification may be called the transition from implicit 
to explicit meaning. After a fashion A identifies the meanings, 
implicit in his behaving colored imagery, by attending to the 
changes which there take place. Because A is so dominantly 
visual, this consciousness of change turns out to be hardly more 
than attention to an altering of position or to an increase in 
brightness and size. Such changes, however, are very numerous 
and complex. On the other hand W identified implicit mean- 
ings, in a general way, by having recourse to motor attitudes of 
familiarity, and in a concrete fashion by means of verbal imagery 
together with focal attention upon a particular detail of his 
visual or other concrete imagery. Only when the process of 
identification is extremely sudden, vigorous and complex do 
kinaesthetic processes function in A as they do in W. 

Here we find an interesting difference between A and W. 
While in both Os implicit meanings become explicit by processes 
of elaboration, W’s procedure is always kinaesthetic and A’s 
procedure is always visual. While W’s contents become motor 
in responding to meanings, A’s remain visual although some 
change must always take place in the visual imagery. For 
example, familiarity in W’s case is a motor attitude; in A’s case 
it is an enlargement and brightening of a synaesthetic visual 
image. W refines his meanings by verbal processes. A refines 
his meanings by changing the visual setting of a colored synaes- 
thetic image. In W’s case difficult identifications of meaning 
are strongly verbal. In A’s case they are strongly eye-motor. 

Certainty, uncertainty, doubt, acceptance and rejection do 
not consist of motor attitudes in A as in W, unless they rise to a 
very high degree of intensity and complexity. Like familiarity, 
they are represented in terms of image-behavior. Certainty, 
for example, consists of a definite standing-out, a focalization of 
the brightness of visual synaesthetic imagery together with an 
increase in qualitative detail. Motor phenomena are here con- 
fined to focalized eye-movements of scrutinizing these changes. 
Uncertainty consists of searching movements of the eyes and of 
changes in the line of regard when synaesthetic imagery fails to 
mature in any given situation. Doubt is like uncertainty until 
it becomes intense, when bodily kinaestheses develop. But at 
this point a peculiar thing happens. The instant the attitude 
becomes kinaesthetic, the synaesthetic visual imagery by means 
of which A becomes conscious of this attitude either blurs or 
entirely blots out the visualized object of the doubt. This fact 
holds quite as well for all the motor attitudes in their intense 
forms. This explains why localized bodily kinaestheses play so 
small a réle in A’s consciousness. Their presence is invariably a 
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condition for the obliteration of any consciousness of the object. 
The synaesthetic visual imagery aroused in the attitude claims 
the O’s attention to the exclusion of all else at the time. In this 
way motor attitudes obscure A’s thinking and even prevent the 
normal course of imagery. 

Acceptance consists of a very slight nod of the head, a 
leaning forward toward the visual field, and the sudden dropping 
of projected imagery toward the lower portions of the visual 
field. Rejection is a rising of imagery in the visual field with a 
slight upward jerk of the head or an incipient tendency to tilt 
the head backward. In case the kinaestheses of either attitude 
become widespread or intense, A’s attention is claimed by the 
visual synaesthetic imagery of the resulting strains. The first 
stage of this shift is the appearance of very active, black-brown 
synaesthetic representations of kinaesthesis along the borders of 
projected visual imagery. The second stage is the focalization 
of visualized bodily strains, localized upon the body. A finds it 
impossible to attend to these latter strains and maintain imagery 
in the projected visual field; hence the interference of motor 
attitudes with projected visual imagery used in carrying on a 
process of thought. 


It is interesting to note that there is a marked difference 
between a synaesthetic visual image detached from its indeserib- 
able sensory associate and one attended by such an associate. 
The former is invariably static, in the sense that there is no 
visual disturbance within it. It is motionless, internally. For 
example, A may have an auditory image of a locomotive whistle; 
but that it is an auditory experience, in meaning, is merely a 
matter of subsequent and explicit interpretation from its setting 
and context. On the other hand, A may experience an auditory 
image of a locomotive whistle with the auditory meaning pre- 
sent. One feature alone identifies the experience as auditory. 
It is a certain dynamic aspect of the image. Within its own 
boundaries there takes place a continuous disturbance likened 
to the swirling movements of smoke rising from a chimney. The 
image appears phenomenologically as a seething mass of amor- 
phous coloration. It is this dynamic feature of the imagery 
which gives to it the quality of meaningfulness, and is traceable 
to kinaesthesis. 


The act of attending, in A’s case, is a visual act whose 
kinaesthetic features are usually confined to eye-strain and move- 
ment, both of which are present to A’s consciousness as whirl- 
ings, spirals and lines of various degrees of blackness, all pro- 
jected into the visual field. For this reason it often happens that 
the facts of eye-movement and strain are not noticed or are 
given little attention. 
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Summary and Conclusions. There were no imageless or non- 
sensory contents of consciousness either in A or in W. In A’s 
case no reasoning takes place in the absence of synaesthetic 
imagery. Synaesthetic imagery is an invariable and an es- 
sential component in the development of meaning. Under the 
Aufgabe to solve problems, relationships develop by means of 
problem-forms and in the shifting of synaesthetic colorations in 
these forms. Logical steps develop in terms of changes in 
spatial relationships of imagery, changes in coloration, and in 
movements of the line of regard. There is found no structural 
criterion for reasoning beyond a uniformity in the use of sche- 
mata. The functional criterion of reasoning consists in the 
application of a concept to a present problem. We were not 
interested in making a contribution to the process of reasoning 
as such. We were merely interested in tracing, further, the réle 
of synaesthesia. As in all of our other experiments, no functional 
differences were found between our synaesthetic and asynaes- 
thetic data. In connection with the process of reasoning we 
have pointed out that the difference between implicit and ex- 
plicit meaning holds in reasoning as well as in the simple de- 
velopment of meaning.* 

We find, in reasoning, no exception to the general rules laid 
down in our previous researches; that, so far as observer A is 
concerned, synaesthesia is a mechanism in the normal develop- 
ment and use of meaning; that synaesthesia is not an extraneous 
form of association; that it is essential to the cognitive activities 
of the subject who possesses it because it is the only structural 
tool he has of comprehending meanings; that it varies from any 
ordinary process of perception or conception only in the type of 
imagery which dominates and in the degree to which the imaginal 
component dominates the sensory component; and that synaes- 
thesia is not alone a perceptual phenomenon. It has to do with 
the development of meaning, and is quite as conceptual as it is 
perceptual. It pervades the subject’s entire mental life. 


3R. H. Wheeler, The Development of Meaning, this JouRNAL, 33, 1922, 
231. 
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NOTES ON THE HORIZON ILLUSION: I 


By F. Ancetu, Stanford University 


In the third part of Nagel’s “Handbuch der Physiologie’ Oskar Zoth 
gives a brief account of the present status of the horizon-illusion theory, 
and adds to it a condensed statement of his own hypothesis taken from an 
extended article in Pfliiger’s Archiv.1 Zoth’s theory is that the difference 
in apparent size of constellations at different altitudes results mediately 
from the tendency which the eyes have to diverge when raised to look up- 
ward, and immediately from the effort to counteract this tendency in 
fixating an object thus viewed. For a given altitude the commonly cited 
factors of comparison with intervening objects, aerial perspective and so on 
come into play and vary the amount of the illusion. Thus the differences 
in the apparent size of the moon as it rises above the horizon may be the 
effect of aerial perspective, but the varying size at different altitudes on the 
same night is the outcome of the divergence-tendencies of the uplifted eyes. 

The crucial test which, according to Zoth, puts all rival theories out of 
consideration is the view of the moon through darkened or colored glasses 
which obscure all objects in the field of vision save a disk of the moon itself. 
Under these circumstances where, Zoth holds, there can be no question of 
comparison with intervening objects, of aerial perspective, or of a flattened 
firmament, the illusion still persists: the moon seems larger. By elimina- 
tion the only remaining factor is the upward lift of the eyes, which accord- 
ingly must be responsible for the illusion. 

If this be true, it follows that the illusion must vanish if the rising 
moon is viewed with upward gaze, that is, with the chin sunk on the chest; 
and it must be developed when the zenithal moon is viewed in direct 
gaze, as when one lies on one’s back. Zoth finds that both of these effects 
take place under the given conditions. He also finds, in agreement with his 
theory, that the apparent size of after-images of the sun projected against 
the sky and of the disk of the sun as seen through a fog is conditioned on 
the upward sweep of the eyes. Applying Helmholtz’ suggestion of reflecting 
the horizon moon to the zenith? (and conversely), but using prisms instead 
of glass plates, he finds that the diminishing effect with upward gaze comes 
out strongly; the reverse effect, however,—the increase in apparent size— 
failed to appear when the eyes were lowered: a result which Zoth attributes 
to an unavoidable tendency to make the surface of the prism instead of the 
horizon the point de repére. 

From all this it follows that the horizon-size of the moon is normative 
and the zenithal illusory, and that the flattening of the firmament at the 
zenith comes from the lessening of the ‘standard’ horizon-distances. 

In support of Zoth, Alfred Guttmann carried out comparison experi- 
ments with surface magnitudes, the members of each comparison differing 
in altitude by 40°; and in accordance with Zoth’s findings he reports that 
the upper surface seemed to lose in size,—the loss, under the conditions 
of the experiment, amounting to about 344% of the linear dimensions.* 


10. Zoth, Einfluss d. Blickrichtung u.d. scheinbaren Grésse d. Gestirne, 
Arch. f. d. ges. Physiol., 78, 1899, 363. 

2Phys. Optik, 1896, 776. 

3A. Guttmann, Blickrichtung und Gréssenschitzung, Zeits. f. Psych., 
32, 1903, 
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Guttmann’s method, in the first instance, was to compare pairs of 
cardboard surfaces 2 cm. in width and from to 10 cm. long placed in a 
perimeter at positions differing by 40° of elevation. In the first series 
the norm was placed on a level with the eye and the variable above, the 
comparison being made in the time order norm-variable. On account of 
the fatigue incurred in gauging the upper surface, the judgments were 
given in but one time order, so that it is impossible to say how much of the 
overestimation was due to the Fechnerian time-error. 

In a second series, Guttmann compared surfaces on the level of the 
eye with others placed 40° below in both space orders, but in one time 
order. He found the error of estimation negligible when the gaze was 
lowered; but in rising from the lower to the higher position a negative error 
of I. 46% appeared, which he regarded as confirmatory of his first series. 
On examining the 4 series from which the average of 1.46% was made up, 
one finds that the errors occurred only with the 3 and 4 cm. surfaces, 
while those of 5 and 10 cm. showed no difference: assuredly a curious out- 
come, which would seem to call more for explaining than for averaging. In 
general, the experiments were carried out with too little attention to estab- 
lished psychophysical methods; and the most that can be said is that they 
seem to indicate a small decrease in apparent size of surfaces in raising the 
eyes from a level to an elevation of 40°. 

It occurred to the writer that in experimenting on this problem one 
might well use the measurement of after-images projected to different 
altitudes,—a method which had shown its usefulness in investigating other 
phases of the horizon illusion. Accordingly, the simple apparatus for such 
an investigation was assembled, consisting of a Hering Kopf- Halter, 2 
backgrounds, and an inducing surface, 7.e., ‘stimulus.’ The backgrounds 
were medium-gray paper ruled with lead pencil i in cm., placed the one on a 
level with the line of vision, the other at 40° of elevation, 45-5 cm. per- 
pendicularly distant from the cyclopean eye of the O. The inducing square, 
3 cm. on the edge, was a piece of black paper on a white background, fixed 
41.5 em. from the center of rotation of the cyclopean eye on the long arm of 
a Ot so as to be easily pulled aside when the after-images were pro- 
jecte 

It follows from this arrangement that the eyes were raised or lowered, 
as the case might be, 40° in comparing the size of the after-images on the 
two backgrounds; and also that the size of the image projected would be 
somewhere in the neighborhood of 3 cm. square. Six series of comparisons 
were made on as many days by skilled Os with from 1o to 13 judgments in 
each series, the time of exposure of the inducing square being 12 sec. As 
the size of the after-image seemed to be very close to a square of 3 cm. on 
the edge, a square of this size was drawn around the fixation points of the 
two projection planes; and the process of comparison finally worked itself 
out into noting how accurately the after-images fitted into their ‘frames.’ 
Consequently, : notes in the protocol-books read as follows: “Fitted both 
squares accurately;” ‘Fitted the lower square but ‘spilled’ over the upper;” 
“At first spilled over both bounds of the norm;” “Immediate fit of vari- 
able.”” The ‘spilling’ indicates the effect produced by the after-image when 
it did not fit accurately in its ‘frame.’ At first there was more or less spill- 
ing over both frames, which seemed to result from the tendency to shift the 
gaze from the fixation-pont in the center of the frame to its border, to see 
if the edges of frame and after-image coincided. The protocol-notes indi- 
cate that the images fitted accurately in each frame when the fixation of 
the center points was sharp and quick. At other times there was so much 
spilling on the first square before the dimensions of the image were noted 
that the image became too faint to be applied to the second square. But 
in general, with or without spilling, it was found that the image fitted both 
squares accurately. 
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In 4 of the 6 series the eyes were raised from the level to . ° of — 
tion, and in the remaining two they were lowered over the like angular 
distance, i.e., in the reversed space order. Had the two images thus pro- 
jected differed by 1 mm. in the length of their sides, the difference would 
ome been perceptible; but no such difference was noted, nor indeed any 
difference. 

Granting, however, that the upper image was larger than the lower by 
1 mm., the amount is far below the extent of the horizon-illusion according 
to general judgment, and probably according to careful estimates: though, 
as these latter have been for the most part measurements of arcs of the 
heaven, they are only indirectly cect to the problem in hand. 

Zoth seems to think that Guttmann’s figures support his theory; but to 
the writer they seem to bear more the relation of a petard to Zoth’s structure 
than a buttress. At the best, a factor which only amounts to 3.5% is a 
weak prop for explaining a change i in magnitude which is popularly esti- 
mated all the way from two to one hundred-fold.t Of course, popular 
estimation is an unstable foundation so far as quantitative results are 
concerned; but in this case the voice of the people seems to be the voice of 
the scientifically elect. To Kepler, for example, the illusion seemed “ingens 
et gigas.” From time immemorial the illusion has forced itself on mankind 
as something remarkable, if not prodigious; and any attempt to explain it 
by reference to a quantity which barely amounts to a just observable differ- 
ence for circular magnitudes assuredly lacks compelling power. 

In the course of his admirable survey of the horizon-illusion from 
Aristotle down to the present’ Reimann raises a weighty objection to 
Zoth’s theory, to the effect that whether the gaze be directed upward, 
downward, or straight ahead makes no difference: the illusion persists. 
“I have repeatedly observed the rising and the setting full moon as well as 
the setting sun in all possible positions of the body without perceiving the 
slightest differences in apparent size from that found with the body up- 
right.”* Reimann also finds that his own experiments with surface magni- 
tudes are contradictory of Zoth’s findings. 

In any case, convergence strain, which is the basis of Zoth’s theory, 
can hardly be regarded as a firm support in view of the researches of 
Hillebrand,’ Archer® and Bappert® on accommodation and convergence. 
Even under abstract laboratory conditions and for short distances these 
processes failed in determining distance and size. Hering found no effect 
of convergence on negative after-images projected in a dark field. The 
writer also was unable to see any change in after-images as a result of 
convergence, save in the case of passing from parallelism of the optic axes 
to strong convergence, where an indistinct shrinking of the image was 
occasionally noted. Careful introspection, however, showed that the act 


4A similar objection has also been raised by W. Filehne, Ueb. d. 
Betrachtung d. Gestirne mittelst Rauchglaser u.ii.d. verkleinernde Wirkung 
d. Blickrichtung, Arch. f. Anat. u. Phys., omg 523. 

SE. Reimann, Scheinbare Vergréssering d . Sonne u.d. Mondes am 
ee Zeits. f. Psych., 30, 1902, 165. 

p. cit., 165. 
F. Hiligbrend, Das Verhiltniss von Accommodation u. Konvergenz 
zur Tiefenlokalization, Zeits. f. Psych., 7, 1894, 97-151. 

8K. W. Archer, Zur Frage nach d. Einfluss von Akkommodation u. 
Konvergenz auf d. Tiefenlokalization u.d. scheinbare Grésse d. Sehdinge, 
Zeits. 62, 508-535. 

appert, Neue Untersuchungen z. Problem d. Verhiiltnisses von 
pre ation u. Konvergenz z. Wahrnehmung d. Tiefe, Zeits. f. Psych., 


90, 1922, 167-203. 
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of convergence gave rise to an impression of a narrowing of the image 
through muscular strain, so that the incipient judgment ‘smaller’ came 
from a sort of symbolic visualization of the convergence process. 

Bourdon found that he could vary the size of after-images in the dark 
according to the distance at which he imagined them projected. The 
image of the sun appeared to him as large as a franc or as the sun itself, 

“suivant que je me la réprésente 4 peu de distance de moi ou a la distance 
ordinaire a la votite celeste’”!®. But this is in no wise a convergence effect: 
in fact it can be developed with convergence or divergence indifferently. 

Zoth’s crucial experiment was, of course, the test with darkened 
glass; but several investigators, Reimann among them, have insisted on the 
delicate and difficult nature of this experiment. The glasses must be 
smoked to a nicety, so as to be just transparent for the disk of the sun or 
moon but for nothing else. Noted or not, the slightest impression of the 
presence of any other object than the disk destroys the value of the experi- 
ment. The factor of unnoticed impressions which are effective in determin- 
ing size or distance effects will be discussed further on: here the writer 
would enter a general caveat against assuming that influences not noted are 
non-existent. 

The number if not the variety of theories seeking to account for the 
horizon-illusion almost equals the luxuriance of explanation for sleep and 
dreams: linear and aerial perspective, convergence and accommodation, 
comparison with intervening objects, and the inductive effects of projection, 
—combinations of these factors in varying proportions account for a goodly 
number of theories, not to speak of explanations which promote wonder if 
not edification. Of the last-named type is Schaeberle’s suggestion that 
the cause of the horizon-enlargement is the thickening of the crystalline 
lens through gravity, which at once accounts for the enlargement and 
indistinctness of horizon-bodies.“ But as physiologists tell us that the 
thickening does not take place, and as the illusion for most persons per- 
sists whether the O be prone or upright, the Schaeberle view has had no 
great vogue. 

Such views, however, may be regarded as curiosities or aberrations. 
In general, as said before, from time immemorial the illusion has forced 
itself on the learned and the unlearned, on the polite and vulgar alike 
as something noticeable, remarkable or prodigious; and one aspect of the 
problem is to look for factors which may account for some of the extreme 
variations, especially on the side of bigness. 

For many effects, depending on assimilative factors peculiar to the 
individual or to a given situation, it is of course impossible to account: the 
experiments of the writer” in projecting after-images in the field of the 
closed eyes showed, along with considerable constancy of distance of pro- 
jection for the same ‘reagent, considerable variation of distances for different 
reagents: variations which were independent of simple physiological or psy- 
chical processes. But it would be a fruitless task to attempt the correlating 
of the normal projection distance for after-images of any reagent with his 
estimate of the size of the horizon-illusion, on account of the play of ex- 
ternal factors in case of the latter. 


0B. Bourdon, La perception visuelle de l’espace, 1902, 344. 

Schaeberle, A Simple Physical Explanation of the Seeming Enlarge- 
ment of Celestial Areas Near the Horizon. Astron. Nachrichten, 148, 
1899, 373. 

2F. Angell and W. T. Root, Size and Distance of Projection of an 
Sa in the Field of the Closed Eyes, this JouRNAL, 24, 1913, 262- 
266. 
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Among these factors is that commonly known as ‘comparison with 
intervening objects;’ i.e., intervening between the O and the horizon. 
Sometimes this phrase means that an estimate of the size of the sun or 
moon is given as the result of an explicit comparison of the disk of the moon 
with the size of well-known objects along the horizon-level, and sometimes 
it means distance-effects coming from the presence of ‘intervening ob- 
jects.’ Now the illusion appears very large—perhaps maximal—not from 
an explicit comparison of the moon at the horizon with known objects, but 
from projection on or against a known object: an act in which horizon- 
distances take no part. Thus the writer once mistook the disk of the moon, 
seen through the top of a group of lofty poplars about a quarter of a mile 
distant, for the disk of a windmill placed among the trees. The disk seemed 
about ro feet in diameter. Again, the moon’s disk caught in a pine—an 
intimate acquaintance of the writer—situate on a ridge about a mile from 
the point of observation appeared “ingens et gigas.’’ Instances of this 
kind can, of course, be multiplied indefinitely: the main point at issue is 
that in these cases we have nothing to do with horizon-distances or the 
horizon; one gets like effects in projecting after-images in the open. 

The problem of enlargement from the dimming or obscuring of the 
heavenly bodies through aerial perspective is more complicated. While 
attributing the enlargement, in part, to the larger horizon-distances, 
Helmholtz, as is well known, held that the greater part came from the 
dimming of bodies viewed through low-lying strata of the atmosphere: 
that is, the illusion in the main was like that of the apparent magnitude 
of mountains on the horizon, varying with atmospheric transparency. 

The decisive experiment for this opinion was the projection to the 
horizon through a plate of clear glass of the zenithal moon, reflected from 
the surface of the glass. Under these conditions the projected image ap- 
peared to Helmholtz but little larger than the moon on high viewed directly. 
But this experiment, like that with the smoked glass, is nothing less than 
delicate: the glass must be motionless and without a fleck of dust or moisture, 
otherwise the glass and not the horizon-sky becomes the surface of re- 
ference. In addition, the projection is difficult on account of the dimness 
of the sky compared with the brightness of the reflected moon. Bourdon! 
and Filehne,“ however, report that by painstaking experimentation they 
succeeded in projecting the image of the moon on high to the horizon, 
where it took on the usual enlargement. 

Many facts tell against the dimming, obscuring theory as the main 
explanation of the horizon-illusion: the reddened rising moon seen through 
a smoky or dusty atmosphere by no means always seems huge, or larger 
than the silver moon at the same height. Robert Smith notes that the 
moon is not enlarged in total eclipse. Both sun and moon seen through fog 
usually seem relatively small. The writer once saw in a marsh fog a light 
disk aed the diameter of a base ball floating a few feet above the ground, 
and reason was put to it to show that the ghostly little circle was the 
“glorious orb of day.” Bourdon marshals a page of facts telling against 
the aerial perspective theory. 

In general the enlargement through aerial perspective takes place with 
dark bodies seen against a lighter background, as is the case with landsca) 
features and ‘‘Brocken specters.’”’ But acting on bright bodies, like the 
rising sun or moon, the possible enlarging effects of aerial perspective are 
so often negatived by other factors that it can be regarded only as a subord- 
inate, occasional influence in producing the illusion. 


cit., 414. 

u“Filehne, Die Form d. Himmelsgewélbes, Arch. f. d. ges. Physiol., 59, 
1894, 

cit., 413. 


A SUPPLEMENT TO “BEHAVIORISM AND PSYCHOLOGY” 


By A. A. Rosack, Harvard University 


Fichte once remarked that men were born philosophers or materialists, 
—a statement which seemed to me at the time I read it puzzling and in- 
dicative of intolerance, if not conceit. Perhaps if we apply this dichotomy 
to our own sphere, we should with greater justice be able to say that there 
are psychologists by temperament and behaviorists by temperament. 

Two recent reviewers of my Behaviorism and Psychology show clearly 
how strongly the behavioristic bias operates in obstructing from view a 
clear-cut issue. Of these Professor Hunter has at least undertaken the 
task of reviewing the book in a serious vein.!. Dr. Hunter, however, 
is anything but appreciative when he complains that the book of nearly 
300 pages with a bibliography and chart is too sketchy; though, only a 
year before, he was earnestly asking ‘“‘Who are the Behaviorists?” and was 
wishing for ‘“‘a bibliography of this topic for the last decade.” 

Nor is he consistent to have found such “conspicuous” omissions in 
my chart of behaviorism as Angell, Judd, Thorndike and Woodworth, 
when I had listed twenty-one varieties and some forty individuals, whereas 
he had claimed there were two and only two behaviorists.?_ In Appendix C I 
have stated the grounds on which the various names have been included in 
the chart. Now why a functional mentalist like Judd should be included 
in the chart simply because of his doctrine of motor attitudes; or why 
Woodworth, a dynamic mentalist (‘Psychology is the science of mental 
life’), should be treated as a behaviorist; or Thorndike, who by no means 
“ules out introspection as a psychological method; I cannot understand. I 
have reason to believe also that Angell would be surprised to find himself 
classed among the behaviorists. 

The complaint that the book is polemical I have already forestalled in 
the preface. Surely the behaviorists must not suppose that they have the 
monopoly of the art of controversy. But granted that the presentation 
is “too polemical,” I cannot see why it is precluded from being “a good 
example... .of dispassionate criticism.” After all it is the argument, not 
the tone of the argument, which is to be weighed for the purpose of deter- 
mining its validity. Similarly when I referred to Watson as the “enfant 
terrible” of behaviorism, I was not conscious of calling him “undignified 
names;” and he probably would prefer being designated as such to being 
called an introspective psychologist. 

But it is Dr. Hunter’s refutation of my four trends of argument 
against behaviorism that interests us most. Of course even if these were 
refuted, there would still be scores of special arguments which the reviewer 
has not touched, and which will be reserved probably for some graduate 
student to summarize. Let us see, however, how Dr. Hunter deals with 
these general objections. 

To the first, that since there is existent such a thing as consciousness 
(and Dr. Hunter thinks that even Watson does not deny its existence) 
psychology must study it, since no other science can take it under its 
jurisdiction, the reviewer replies that though such study is possible it is 


JOURNAL, 34, 1923, 494. 
Ww. S. Hunter, An Open Letter to the Anti-Behaviorist, Journal of 
Philosophy, 20, 1923, 307. 
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not important; but since he concedes that this latter conclusion is a matter 
of taste, I can only repeat the trite proverb de gustibus etc., and address 
my argument again to those whose tastes run in channels similar to my 
own. After all a denial based on taste is no refutation. 

My own conviction, and in this I shall be borne out by many moderate 
behaviorists, is that one of the most significant discoveries in psychology, 
with far-reac hing ramifications into the fields of industry, artistic produc- 
tion, testimony, social relations, etc., is the differentiation of imaginal 
types. The whole field of i imagery, for which there is no detectable be- 
havioristic equivalent, is valuable enough to cause the introduction of 
substantial changes both in the ordering of our life and in the understand- 
ing as well as the control of other people; and yet Dr. Hunter would have 
us believe that mental phenomena are “of value only for aesthetic con- 
templation!’’ 

The reviewer’s remaining answers to my criticisms seem to be taken 
from my book where they were anticipated and dismissed after what I 
thought to be a careful analysis. To prove my point let me quote in parallel 
columns from both the book in question and Dr. Hunter’s review: 


Behaviorism and Psychology 


“There have always been a num- 
ber of objective problems under in- 
vestigation in the various psycho- 
logical laboratories ever since their 
inception; and in fact some time be- 
fore Wundt established the first 
laboratory, Vierordt, the physiolog- 
ist, was conducting and directing 


Dr. Hunter’s Review 

“T now come to a second criticism 
stressed by Roback. The behavior- 
ists have no experimentation to show 
on lines divergent from introspec- 
tion (p. 71). Undoubtedly the 
author has in mind some other 
meaning than that which would or- 
dinarily attach to such a statement, 


but I cannot discover it from the 


many experiments which did not 
context.” 


differ in method from those advo- 
cated by red-blood behaviorists of 
to-day” (71). 


My meaning is quite clear. If objective methods had been in vogue 
for more than half a century prior to the founding of behaviorism, then 
why the anti-mentalistic propaganda? And what revolutionary dis- 
coveries have been made by the behaviorists as a result of their distinctive 
methods which would warrant the extermination of every and any mental- 
istic psychology? If behaviorism is a method, continuative of ‘the older 
objective methods, it is welcome; and, under the circumstances, we have 
no right to expect phenomenal contributions; but when it claims to be 
the method, and not only the method, but the whole science of psychology, 
we are wholly justified in asking what momentous results it has achieved 
as behaviorism, not since the days of Aristotle, but since the formulation 


of the behavioristic programme by Singer, Watson, Weiss et al. 
To show that Dr. Hunter has not done full justice to my statements, 
I shall quote again from both the book and the review. 


Behaviorism and Psychology 

“The only behavioristic problems 
that can be worked out successfully 
in the laboratory are purely physio- 
logical investigations or statistical 
accounts of acts and movements. It 
has been quite frequently observed 
that animal psychologists are strik- 
ingly deficient in the interpretation 
and evaluation of their results. This 


Dr. Hunter’s Review 

‘‘All of the studies in animal psy- 
chology, infant psychology, and 
mental tests, and most of the studies 
of learning and memory, have been 
on lines divergent 
from introspection in the sense that 
this method has not been used. 
Many of these studies have been 
made by men with behavioristic 
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defect has sometimes unjustly been 
attributed to the insufficient mental 
grasp of these experimentalists, but 
I should think, the actual trouble 
lies in the speechlessness of the sub- 
jects experimented with and con- 
sequently the incommunicability of 
their experiences” ( 195). 

Again: “If the experimenter is 
not taking account of the subject’s 
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leanings. In many cases the authors 
have felt it necessary to add sub- 
jective interpretations to their obser- 
vations in order to convince themselves 
that they are working in psychology, 
but such interpretations are irrele- 
vant to the nature and scientific 
character of the experiments and as 
such are definitely opposed by be- 
haviorism.”’ 


introspection, we have a right to 
suspect that he is injecting his own 
introspection into the interpreta- 
tion and analysis of the data’’ (72). 


If behaviorists choose to be experimental clerks doing the mere 
routine of recording data, well and good; but if they aspire to systematize 
the facts into a science, they are seriously handicapped by reason of their 
one-sidedness. It is just as if a person who was engaged to develop nega- 
tives in a photographic room were to conclude that all work should be 
done in the dark. 

A third issue which I raised, and the spirit of which Dr. Hunter has 
fully caught, is rather shunted in the review. have pointed out in the 


book that neither the concept nor the unit of behavior has ever been 
delimited so that we might know definitely what we are talking about. 
Dr. Hunter sees the point of the criticism, but thinks it does not matter. 
He believes that only philosophers need concern themselves about de- 


finitions. 


It is for such readers as Dr. Hunter that I have included the appendix 
“How Is Psychology to be Defined?”—only to find that those who need 
that section most are the very ones to slur it. And though I expressly 
state ‘to say what psychology is about implies either tacitly or explicitly 
its definition; and all we contend here is that in speaking about psychology 
one must be able to tell what it deals with; formal definitions are not 
required” (255), Dr. Hunter gives the impression that I am ‘‘devoted to 
clear-cut definitions deductively arrived at.”’ 


It is in this part of the review that Dr. Hunter reveals the common 
foible of behaviorists to handle terms vaguely and then to justify such a 
procedure on the ground that to analyze our concepts carefully smacks of 
philosophy. If such were the case, then I should take philosophy to be the 
sine qua non of every intelligent exposition. Since behavior is a physically 
observable thing, have we not a right to ask “‘what constitutes the unit of 
behavior—the gross act, the neural process, the muscle tonus or the action 
of the glands?” But behaviorists are not concerned over such trifles. Dr. 
Hunter is even inclined to sanction Professor Max Meyer’s circular de- 
finition that “psychology is the science studied by psychologists.” 


One reason, other than that which common sense, not to mention 
elementary logic, has taught me, for rejecting such a circular definition is 
the fact that, to my mind, some American psychologists are not studying 
psychology but a sort of collective physiology! 


The facility with which the behaviorists are juggling their terms is 
apparent from the manner in which Dr. Hunter approaches the science of 
psychology from the avenue of human nature (“Its goal is the scientific 
understanding of human nature in which it emphasizes both ‘consciousness 
and behavior’ ”’): and yet we had all supposed that psychology was con- 
cerned with animal behavior too. Dr. Hunter’s attitude amounts to this: 
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Why need we bother about definitions for psychology so long as we under- 
stand that it is the science which studies human nature? There may be 
other Irish bulls to illustrate this attitude, but the impassioned plea of the 
Hibernian defender of democracy who cried out “One man is as good as 
another and often a long sight better” occurs to me as appropriate in 
this connection. 

The phrase “human nature” does not carry, I suppose, a mentalist 
connotation: yet at the same time it may, because of its vagueness, 
include consciousness. But a science of human nature should properly be 
called anthropology, and should comprise a number of facts now treated 
under the head of that science and others. Hume wrote a treatise on human 
nature, but I am not sure that Dr. Hunter would be prepared to call that 
masterly work a treatise on psychology; and Hume probably had sufficient 
grounds for choosing such a title. 

What is and what is not human nature? One man eats a pound of 
beef, another less than half that quantity. We say it is the nature of the 
one to eat a great deal, and the nature of the other to eat little; but what 
has psychology to do with this? We often hear it said of a stout pees 
“It is his nature to be fleshy”; yet one is not stepping on psy cho _— 
territory by making such an ‘observation. If “human nature” is a phrase 
resorted to only so that both consciousness and behavior might find an 
equal place under its nebulous roof, room will have to be made for such 
purely physical traits and conditions as size and shape of the skull, measure- 
ment of waist, and what not. 

The reason why I am in favor of studying behavior as a clue to the 
understanding of consciousness, and object to its being treated on an equal 
footing with consciousness in textbooks of psychology, I have stated at 
length in my book (56-57 and 216-217); but I may add here, with special 
reference to Dr. Hunter’s review, that since every science presupposes classi- 
fication, psychology in dealing with both consciousness and behavior 
(general concepts which Dr. Hunter apparently admits to refer to two 
different classes of things) would require two separate classifications which 
could never be dovetailed, so that psychology would become a veritable 
scientific dual personality. And some of the most recent textbooks are 
already suffering from this anomaly. 

Even in matters of art we have been enjoined for over two thousand 
years to observe the principle of unity. How much more then should we 
observe the methodological canon in science? A textbook with two or 
three systems of classification, just like a novel with two or three main plots, 
may be intensely interesting, but it does not satisfy the aesthetic require- 
ment, just as the former violates the prime condition of scientific method. 

In reply to the third criticism, viz., that behaviorism refuses to employ 
the introspective method, my reviewer admits that this “is an important 
systematic question”, but then proceeds to introduce so much irrelevant 
material in the paragraph that all I can make _ of the argument is an 
attempt at conciliating the subjectivist and objectivist camps, provided 
“the former will accept a terminology which will |anowrtes the philosopher 
and yet which will refer to those ‘experiences’ which all can observe.” 
This terminology, as Dr. Hunter has stated earlier in his review, might be 
entirely colorless, such as the designation of alpha behavior or beta behavior 
applied to instinct. Now I suspect that there is a trace of verbalism re- 
vealed in the position of Dr. Hunter and others behavioristically inclined. 
Does he think the rose of instinct would smell any sweeter if called by a 
Greek letter? It is surely not the word or sound which counts, but the 
fact represented by the word. And I can well imagine that controversy 
would be just as rife in the case of alpha behavior as when the term in- 
stinct is employed. Some would deny that there is such a thing as alpha 
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behavior, others would contend that such behavior is always purposive, 
still others would stress the mechanism which releases such behavior, and 
so on and so on. 

A better way, it seems to me, to deal with the situation is to retain the 
term with its definite connotaticn; and if there is any possibility of con- 
fusion by using the same word for other things, to adopt additional ap- 
propriate names to designate those things. 

Dr. Hunter is at fault when he thinks that the different views on 
instincts, etc., are due to the fact that “psychologists are steeped in the 
philosophical history of these terms.’”’ It is not philosopky which shapes 
our views, but the man who makes his philosophy; and in the absence of a 
philosophical or historical setting, he only adopts a cruder and more primi- 
tive attitude of his own. That is what I meant when I submitted that be- 
haviorism is a philosophical attitude applied to the subject-matter of 
psychology, and yet complained of the behaviorist’s neglect of philoso- 
phical or logical orientation,—a position which Dr. Hunter took to be con- 
tradictory on my part. 

Another instance of my reviewer’s verbalism is his pointing out that 
“Watson. . -explicitly provides for what most ne ps have termed 
introspection.” Watson’s “verbal response” is, as I understand it, no 
more than the action of a certain kind of musculature. Introspection ac- 
cording to most psychologists means, if not always the actual process of 
self-observation, at least the approximate representation of this mental 
process. The reported introspection of a pathological liar or a raving 
madman is no doubt important as behavior, but entirely useless as a repre- 
sentation of the suhject’s mental state. For Watson, however, the significance 
in the two different cases would have to be equal, for there is even no 
‘habit-twist’, not necessarily at least, so far as the laryngeal muscles of the 
pathological ‘liar are concerned. 


At this point I must digress somewhat to advert to a peculiar practice 
of certain behaviorists, which consists in attaching special interpretations to 
the writings of their "leaders and implying that the obvious and plain 
meaning of a passage is to be taken with a grain of salt. So A. I. G. in his 
perfunctory review of my book in the Journal of Educational Psychology has 
intimated when he speaks of my “giving a series of quotations some of 
which may have been unwittingly made;” and so Dr. Hunter would make 
it appear, from the fact that no fewer than three times in his review does 
he refer to Watson as a writer who yee a particular exegetical approach 
(“Now I gather, from what Watson . .,has written, that even he would 
not deny the existence of consciousness” ; “I think when Watson claims 
that he doesn’t know what the terms ‘imagery’, ‘consciousness’ and ‘af- 
fection’ mean, that he is influenced... ;” ‘The position can be so inter- 
preted, but no one who knows Watson will believe that to be his intention’’). 
Are then the behaviorists a coterie whom one must know personally in 
order to understand how to interpret their written statements? Are only 
some of their utterances intended to be taken seriously, and others meant 
to be discounted? Or must we hark back to the good old Middle Ages 
when books of great import, especially religious works, were invested not 
only with literal meanings, but with homiletical, metaphorical and mystic 

As for Watson, he is neither an Aristotle nor a Kant to need a com- 
mentary; nor is he so far removed from us either in time or in space that we 
must resort to conjecture and hypothesis as to his intention; nor have his 
writings been tampered with by inefficient scribes or marred by the ruth- 
less march of time. Watson, to my mind, is certainly the most consistent 
and about the clearest of all behaviorists. Any reading into his views is 
therefore out of order. 


i 

| 


108 ROBACK 


There is yet another argument of mine which Dr. Hunter attempts to 
refute; and in order to show that he has missed the point of this argument 
also, I must again juxtapose the passages at issue for purposes of compari- 


son: 
Behaviorism and Psychology 

“Tt must be remembered that the 
suggestion put forth here is not to 
the effect that our scientific terms 
must be brought into conformity 
with the modes of expression em- 
ployed by the man in the street or 
that they must fit his categories. 
The astronomer will not take 
cognizance of the way the man in 
the street chooses to think about 
the celestial bodies. Nor does the 
physicist mind the curious notions 
and beliefs about the properties of 
substances current among the un- 
tutored classes. But when our 
whole structure of civilization rests 
on a foundation which is coincident 
with present-day psychological trad- 
ition, it behooves the innovator 
either to modify his stand or else 
indicate how this foundation can be 


Dr. Hunter’s Review 

“In the first place I wish to dis- 
sent most emphatically from the 
assumption that any science should 
so regulate its conduct as to satisfy 
some other field. The business of 
the psychologists is to define their 
terms and to conduct their in- 
vestigations in the manner best 
suited to solve their problems. If 
psychology gets the facts, other 
disciplines which rely upon it will 
be only too ready to incorporate the 
material. Physics does not conduct 
its work so that the results will be 
suited to engineering. Rather engi- 
neering takes whatever the phy- 
sicist can offer which is relevant to 
its own problems. So _ biologists 
seek for the facts in their field in the 
best way possible, and medicine 
must use the material or go with- 


superseded without causing the out.” 


débécle of our whole system of 
knowledge (108). 

Seemingly Dr. Hunter dissents emphatically from an assumption which 
I too point out as untenable. But he does not consider that my thesis was 


altogether different. In the third part of my book, I have tried from the 
collective writings of behaviorists to piece together possible applications of 
behavioristic concepts to ethics, jurisprudence, medicine, religion, educa- 
tion and the social sciences, and found myself floundering in the morass. 
Now I think we should all have to admit that the pragmatic test is a 
negative criterion of truth. In other words, if a theory or system is out of 
keeping with the world of reality, it is not likely to be true. Dr. Hunter’s 
constant appeal to other sciences for precedents is not always well taken. 
Of course physics does not conduct its work so as to suit the requirements 
of engineering, but if the facts in engineering and a number of other human 
endeavors should come in direct conflict with the concepts of physics, I 
feel certain that physicists would be at pains to examine anew their pre- 
suppositions. The question before us is not whether each science has a 
right to work out its own salvation or not, but whether a certain conception 
such as the mentalistic is not fundamental to all the disciplines depending 
to any extent on psychology. And I have tried by means of the reductio ad 
absurdum method to prove that a behavioristic conception is fatal to all the 
arts and sciences which deal with human relations. In its own narrow 
sphere this conception may bring, as Dr. Hunter believes, reliable results, 
but when it is applied to other fields it simply breaks from overstretching. 

Dr. Hunter forgets too that results obtained through objective 
methods do not necessarily establish the behavioristic point of view and 
certainly are not incompatible with psychology in the traditional sense; 
for, as already pointed out, objective methods had been in use for several 
decades and have contributed materially toward the understanding of 
mental phenomena. 
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Because behaviorists and their sympathizers represent me as unquali- 
fiedly hostile to their aims, I must quote from my book the following short 
passages. “That behaviorism possesses a certain value goes almost with- 
out saying. Its coming into being really affects the future of physiology rather 
than the progress of psychology. Physiology, in the broadest sense of the 
term, will henceforth encompass not merely the workings of the individual 
organs but the activity of the integrated organism. As a name for this 
extension of physiology I should propose the term behavioristics’”’ (200). 
“‘As a branch of physiology, behaviorism would serve a useful purpose in 
bringing together still more closely two allied sciences. Both psychology 
and physiology would gain in this way” (200). ‘The objectionable 
feature of behaviorism does not lie in its claims to a separate existence. 
Indeed in its properly restricted field as outlined above, it really fills a 
want; and even introspectionists should encourage its efforts and promote 
its aims as a coérdinating science’’ (201). 

It is as a missing link that we can prize behaviorism and confer upon 
it the honor it merits. Far from denying its existence or influence, I 
should be inclined to say that were it in danger of disappearing entirely, it 
would be incumbent upon us psychologists to combine with the physio- 
logists and adopt all means to keep it alive. 

But why then am I not a behaviorist? Not for the reason that Pro- 
fessor Leary assigns in his very appreciative review of my book, viz., that 
an anti-behaviorist “thinks man too noble, too high, too self-conscious, 
too ‘X’ to be the mere collection of response mechanisms.” I do not be- 
lieve that any mentalist is biased in this direction by the argumentum ad 
pietatem, any more than the behaviorist is possessed by an inferiority 
complex in wishing to reduce man to a mere muscle-twitch machine. Now 
that we are willing to share consciousness or mind with unicellular organ- 
isms, the nobility, or X-hood supposedly attaching to it cannot be peculiar 
to man alone; and if there is a something “without the which we are 
pictures or mere beasts,” it is no more the subject-matter of traditional 
psychology than it is of behaviorism. I decline to treat psychology in 
terms of stimulus and response, not only because these terms are unsatis- 
factory in that they easily merge into one another, but for the same reason 
that I should not be interested in the statement of a man who had taken 
a transcontinental trip that he boarded a train at such and such a station 
on such and such a date at such and such an hour and alighted in so and 
so at such and such a station at ten minutes of five in the afternoon so 
many days later. Not even if the train and car numbers were given should 
I be satisfied with such a description of the trip. In court-testimony 
prosaic details of this sort undoubtedly have their valued place, but for all 
other purposes it is the travelling and the intermediate points passed that 
are important. 

As for the claim that psychological laws are better formulated in 
terms of stimulus and response and that behaviorism allows for greater 
success in predictability of results, I can only reply “Sufficient unto the 
day is the evil thereof.” When this contention is demonstrated as a fact 
by actual comparison with the data of traditional psychology or indeed 
with the common fund of general observation, I shall feel called upon to 
investigate the matter afresh. Until that time I do not choose to be in 
the predicament of the learned fellows of the Royal Society who, when 
asked by James II why a dead fish weighs more than a live one, racked 
their brains to find an explanation for a phenomenon which was but a 
fiction. Had it occurred to them to challenge His Majesty’s assumption, 
they would have saved much time and energy. : 


MINOR STUDIES FROM THE PSYCHOLOGICAL LABORATORY 
OF NORTHWESTERN UNIVERSITY 


Contributed by Rosert H. 


III. On tHe or Testimony! 


By Heten Mary Capy 


The material for the following study in the psychology of testimony 
was obtained by staging the following event before three psychology classes 
(designated here A 9, A 10, A 11) in the college of Liberal Arts in December 
1920, before a class in Legal Evidence (L 1 and L 2) in the Law School, and 
before a fourth Liberal Arts psychology class (C) in March 1921. Class 
A g had 38 members, all of whom were juniors and seniors; A 10 had 61 
members, nearly all of whom were sophomores: A 11 had 76 members, 
nearly all of whom were sophomores. L 1 and L 2 had 49 members, all of 
whom had had over a year of Law School work. C had 48 members quite 
evenly divided among the sophomore, junior and senior classes. In all 
there were 272 people, who made altogether 321 reports. The incident 
used was as follows. 

Ten minutes after the beginning of the lecture period, the instructor 
announced: ‘‘A government official will come here this morning to make an 
announcement. I advise every student to take the test that will be offered 
by him as preliminary to obtaining a position in government service. One 
who takes the test is not obliged to go further in this matter.’””’ Thereupon 
a person dressed in a dark blue suit, no overcoat, sack coat, white collar, 
gray tie, black shoes, entered immediately by way of the main entrance, 
facing the instructor, and offered his hand politely. He carried nothing in 
his right hand, an umbrella and black felt hat in his left hand; he wore 
glasses, had medium brown hair, was about 5 >. 10) in. in height, and 
weighed about 165 pounds. He wore his watch fastened by a gold chain in 
his left lapel button-hole, the watch itself falling into an upper coat pocket. 

The instructor took the man’s hand. The stranger said distinctly: 
“T will make an announcement to the class.’ The instructor made no 
reply. The visitor turned to the class and said: “I shall offer a course of 
lectures daily, during four weeks, at two o’clock in Room 14 of this build- 
ing, beginning to-morrow, to train men and women to take important 
secretarial positions in various governmental commissions at home and 
abroad. Here are the conditions.’”’ He let down a chart showing the re- 
quirements and exposed it for 2 min. After he had removed the chart he 
said to the class: ‘“Those who are interested may see me at the North 
Shore Hotel to-day at four o’clock.”” He then turned to the instructor and 
said: “If you will be good enough to give this test to your class, I will go on 
and make my announcement before another class.”” The instructor said: 
“T will.” The stranger gave him the two bundles of papers and left. 

The instructor then distributed one bundle among one half of the class 
for filling out in writing. On each paper the following was printed: 

“Test A (For Applicants for Government Service) 

“Write a detailed account of all that has happened since the repre- 
sentative of the government entered the room aie. Include a descrip- 


1Abstract of a thesis submitted in partial fulfillment of the requirements 
of Northwestern University for the degree of Master of Arts for the Aca- 
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tion of his dress, personal appearance, the chart (reporting the words 
printed thereon). No detail is too small to deserve mention.” 

The other bundle was distributed among the other half of the class. 
On each paper the following was printed: 


“Answer each of the following questions in detail. No detail is too 
small to deserve mesition. Quote in quotation marks any words used by 
either party; do not report them in the third person. If you have no clear 
impression of a specific point answer either ‘I did not notice it’ or ‘I cannot 
recall it.’ Do not answer ‘I don’t know’ and do not state anything which 
you do not actually recall.” There followed a list of 42 questions, some of 
them very fair ones, some of them misleading, all of them asking for de- 
tails covering all phases of the event, including the conversation and the 
chart material. 


In the Law School the procedure was varied by giving half of the class 
the questions while giving the other half the narratives, and then giving 
the second half the questions while the first half wrote their own accounts 
of the procedure. 

In going over the results of the study, we find a surprisingly large 
number of types of answers and reports of details. In the question-answer 
reports we found 38 types and in the narrative reports we found 25. By 
‘type’ is meant the kind of report, classified according to value. 

There seem to be three causes for so many varieties and qualities of 
reports, and these are, first, the quality of the observation of the event; 
secondly, the strength of the memory of it; and thirdly, the kind of ability 
to recount the details. The influence of lack of observation shows in the 
question-answer reports in the rank in order of frequency of the answer “I 
did not notice.” This answer ranks sixth, whereas there were 38 different 
ranks. The influence of good memory appears in the perfect answers, 
holding first place in both kinds of reports. The effect of a poor memory 
comes out in the statement “I cannot recall,” and in all the types of 
answers not yet mentioned. The influence of native powers of expression 
and the nathed of reports appearsin a comparison of reports written by 
foreigners with those written by Americans. It shows also in comparisons, 
which other investigators have made, between oral and written reports. 
The question-answer papers may show 38 types of answers, but only 15 
are really significant. Of these 15, one is the entirely perfect answer, while 
5 others have elements of perfection about them. Perfect answers are the 
most frequent, with absolutely wrong answers coming third, and omissions 
fourth. Cases of suggestibility come in the seventh, eighth and ninth 
places, while answers with fractions of accuracy are in other places. 

In the narrative reports 25 different degrees of value were given to the 
reports of details. Again we find the perfect type holding the first place in 
regard to frequency. Generalization comes second, and complete error 
third. Degrees of perfection hold from the fourth through the seventh 
places, with confusion of time and accuracy taking the next four. A com- 
bination of accuracy and error is found in the last section of the table. In 
each group there were more details omitted than there were included in 
the reports. 

The reports on the oral part of the incident were usually a little better 
than the reports on the general happenings or on the printed material of 
the chart. This would not have been the case if direct quotations had been 
demanded and if general reports had not been accepted. The chart material 
was reported with greatest error because it was the most difficult to grasp. 

A comparison of the question-answer percentages and of the narrative 
percentages shows that in each case more errors occur when the Ss are 
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forced to answer questions than when they are free to choose their own de- 
tails. Facts mentioned in narrative reports are apt to be mentioned cor- 
— either in general or in detail, while reports made in answer to a list 

pe gpm will be affected by the range of the list and by the directness 

questions. 

The range of the narrative reports is much greater than the range of 
the question-answer reports. The narratives cover 88 details, while at 
most the 42 questions cover only about 50 of these same details. 

Each group of Ss omitted more details in the narrative report than 
they remembered to recount, one group omitting up to 74% of them. The 
material which is most often reported correctly is that which has been best 
presented, that which applies most directly to ourselves, that which falls 
into a general scheme of organization, and that which can be reported upon 
with generalizations. The matter which is reported upon with the greatest 
number of errors is that which deals with very particular information, and 
that which deals with facts which we habitually treat in some standardized 
manner. The material which causes the greatest amount of confusion is 
that which so closely resembles other material presented that it does not 
stand out with any individuality of its own. The most dangerously lead- 
ing questions are those which suggest only the wrong answers and do not 
imply the correct answers. 

The most satisfactory method of obtaining accurate testimony is a 
combination of the narrative and question-answer methods, with the nar- 
ratives preceding; the second best method is the surprise method in which 
no warning of a future report is given; the third is that in which a warning 
is given; and the fourth is the question-answer method followed by the 
narrative. 

A comparison of the work of the men with that of the women shows 
that there is practically no difference in quality or in range of report. 
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STUDIES FROM THE PSYCHOLOGICAL LABORATORY OF 
VASSAR COLLEGE 


XLIX. A Furtser Stupy or Revivep Emotions 


By Marcaret F. WasHBURN, Dorotny Deyo, aNnD Doris Marks 


In this JoURNAL 34, 1923, 99ff., there was published a report of ex- 
periments on revived emotions of joy, anger, and fear. We have now to 
give an account of a repetition of these experiments, on a different group of 
Os, with the emotions pride and shame added to the list, and with some 
differences in the numerical treatment of the results. 

The mode of conducting the experiments in the present Study was 
es that used in the previous one. The instructions to the O were as 
follows: 

“IT want you to recall some occasion when you were very angry, or 
“felt great joy,” or “felt very much frightened,” or “felt very proud,” or 
“felt very much ashamed.” 

“Let the emotion develop again as far as it will, so that as far as possible 
you relive the incident and its accompanying anger” (joy, fear, etc.). 
“Do not speak, but give a signal when you feel the emotion as fully as you 

can, in this revived form.”’ 

A stop-watch was started as soon as the O began to follow these di- 
rections, and stopped when the signal was given. The time was recorded. 
The O was then asked whether the revived emotion was as intense as the 
original one, somewhat less intense, very much less intense, or whether 
there was merely the recollection that the emotion had once been felt. 
From the reports of the Os five grades of intensity of revival were settled 
upon for use, namely: intense as original, intense (somewhat less than 
original), moderately intense, weak (very much less intense than original), 
only remembering that the emotion had once been felt. 

The O was also asked how long ago the original incident had occurred. 

Other questions, relating to the organic and kinaesthetic sensations 
felt in reviving the emotion, and to the nature of the original cause of the 
emotion, were asked, but their answers were not used in the present report. 

There were 92 Os, young women college students. 

We may first consider how far the results of this Study confirm those 
of the preceding Study, relating to the emotions of anger, fear, and joy. 
To make this comparison, our results will be treated in the same way as 
those of the earlier Study, and we shall leave pride and shame out of ac- 
count. As before, we have to deal with the three variables of intensity of 
recall, speed of recall, and remoteness of the recall from the original oc- 
currence. As before, in considering speed of recall, we have not used the 
actual times obtained by the stop-watches as a means of comparing one 
individual’s speed of recall with another’s, because of the obvious fact that 
different Os could not be relied on to give the signal at the same stage of 
development of the revived emotion: instead, we have taken under con- 
sideration whether a given emotion was recalled more quickly or more 
slowly than the other emotions were recalled by the same O. In the > 
vious report, the remoteness of the original occurrence was dealt wit 
this same relative fashion: the authors say “we took account not of the 
absolute length of the interval, e.g., two months, a week, five years, but 
merely of the relative length, noting which of the three emotions, in the 
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case of a given O, dated from the most remote period and which from the 
most recent.” To compare our own results with those of the earlier paper 
we have followed a similar plan, although since in these experiments we 
are dealing with five emotions instead of three, there are five possible 
positions of relative remoteness in the case of each emotion. 


The first point treated in the earlier paper concerns the “‘relative 
recency of the original occurrence of the emotions.” Our results in the 
present study are as follows: 

For anger, the original occurrence was the most remote of the five 
(position five) in 5 cases; next most remote (position four) in 20 cases; it 
occupied position 3 in 15 cases; position 2 in 17 cases; position -1( most 
recent) in 35. 

For fear, the original occurrence occupied the most remote position 
in 30 cases; position 4 in 15 cases; position 3 in 17 cases; position 2 in 18 
cases; position I (most recent) in 12 cases. 

For joy, the original occurrence occupied the most remote position in 
9 cases; position 4 in 13 cases; position 5 in 15 cases; position 2 in 27 cases; 
position I in 28 cases. 

The results of the earlier paper showed that “fear dates from further 
back than either anger or joy,” and that “anger tends to be of more recent 
date than joy.” Both of these statements are confirmed by the results 
stated above. 


Secondly, in the earlier paper the relation of the intensity with which 
an emotion is recalled to the remoteness of its original occurrence was con- 
sidered. When our results bearing on this point are treated in the same 
way as those of the earlier paper, they appear as follows. 

Of the cases of anger recalled from most recent time, 34% were very 
intense revivals; of the cases of fear recalled from most recent time, 25% 
were very intense revivals; of the cases of joy recalled from most recent 
time, 64% were very intense revivals. Under “very intense’ we have in- 
cluded the two highest degrees of intensity: “intense as original” and 

“slightly less intense.” 

Of the cases of anger recalled from position 2, 11% were very intense 
revivals; of the cases of fear recalled from position 2, 16% were very in- 
tense revivals; of the cases of joy recalled from position 2, 40% were very 
intense revivals. 

Of the cases of anger recalled from position 3, 13% were very intense 
revivals; of the cases of fear recalled from position 3, 11% were very in- 
tense revivals; of the cases of joy recalled from position 3, 46% were very 
intense revivals. 

Of the cases of anger recalled from position 4, 15% were very intense 
revivals; of the cases of fear recalled from position 4, none were very in- 
tense revivals; of the cases of joy recalled from position 4, none were very 
intense revivals. 

Of the cases of anger recalled from position 5, 20% were very intense 
revivals; of the cases of fear recalled from position 5, 30% were very in- 
tense revivals; of the cases of joy recalled from position 5, 22% were very 
intense revivals. 

These figures do not confirm the conclusion that appeared from the 
data of the earlier paper, that ‘revivals are less intense the more remote 
the time position of the original emotion.” They do, however, very 
emphatically confirm the conclusion of the earlier paper that “joy is more 
intensely revived than either fear or anger.” The sum of the percentages 
of most intense revivals is for joy, 172; for anger, 93; for fear, 82. 
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Thirdly, the previous paper discussed the relation between the speed 
with which the revivals were made and the remoteness of the original 
emotion. Treating our present results by the same method used in the 
earlier paper, we find them as follows. 

Of the cases where anger was recalled from position 1, 40% had the 
longest time of recall and 14% the shortest. 

Of the cases where fear was recalled from position 1, 5% had the 
longest time of recall and 41% the shortest. 

Of the cases where joy was recalled from position 1, 10% had the 
time of recall and 46% the shortest. 

Of the cases where anger was recalled from position 2, 35% had the 
longest time of recall and 23% the shortest. 

Of the cases where fear was recalled from position 2, 38% had the 
longest time of recall and 22% the shortest. 

Of the cases where joy was recalled from position 2, 74% had the 
longest time of recall and 33% the shortest. 

Of the cases where anger was recalled from position 3, 20% had the 
longest time of recall and 6% the shortest. 

Of the cases where joy was recalled from position 3, 6% had the 
longest time of recall and 53% the shortest. 

Of the cases where anger was recalled from position 4, 35% had the 
longest time of recall and 5% the shortest. 

Of the cases where fear was recalled from position 4, 6% had the 
longest time of recall and 13% the shortest. 

Of the cases where joy was recalled from position 4, 23% had the 
longest time of recall and 23% the shortest. 

Of the cases where anger was recalled from position 5, 40% had the 
longest time of recall and 20% the shortest. 

Of the cases where fear was recalled from position 5, 26% had the 
longest time of recall and 3% the shortest. 

Of the cases where joy was recalled from position 5, 11% had the 
longest time of recall and 11% the shortest. 

These figures fully confirm the two chief conclusions drawn in last 
year’s paper. (1) “There is no relation between speed of recall of an 
emotion and the time that has elapsed since the original occurrence of an 
emotion.” (2) “Joy is more quickly recalled than either fear or anger. 
Anger is most slowly recalled.”” The sum of the percentages of quickest 
recalls is for anger, 68; for fear, 84; for joy, 166. The sum of percentages 
of slowest recalls is for anger, 170; for fear, 110; for joy, 57. 


A fourth point considered in the earlier paper concerned the relation 
between the speed with which an emotion is revived and the intensity with 
which it is revived. 

When the results for anger, fear, and joy in this year’s study are 
treated by the same method as those of last year’s, the conclusions of the 
two studies agree perfectly on two points. (1) “In the case of joy there is 
rather a marked tendency for the more intense revivals to be made quickly.” 
Our present results show 36 cases where joy was recalled in the most in- 
tense degree, and of these 47% were the emotions most quickly recalled of 
the whole group of five. (2) ‘In the case of fear there is perhaps some 
tendency for the more intense revivals to take longer.” This year’s data 
justify a more positive statement: there were in all 15 cases where fear was 
revived in the most intense degree: of these 46% were cases where fear was 
more slowly revived than any other of the five emotions. None of them 
was a case where fear was most quickly recalled 

“In the case of anger there is no relation between the speed with 
which the emotion is revived and its intensity when revived.” The data 
obtained from our experiments confirm this statement to some extent at 
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least: there were 19 cases where anger was recalled in an intense degree, 
of which 26% were cases where anger was most quickly recalled, and none 
a case where anger was most slowly recalled. As far as these data go they 
indicate, then, some tendency for intense recalls to be quick ones, in the 
case of anger. 


So much for a comparison between the results and conclusions of last 
year’s study and our own results. Our data this year not only include 
those on the additional emotions of pride and shame, but have also been 
treated by a method which develops them more completely. 

First, with regard to the remoteness in time of the original occurrence 
of the emotions, we have taken account not merely of the relative remote- 
ness, but also of the actual approximate period elapsing since the occurrence. 

For joy, there were 4 cases where the original occurrence was within 
one day of the revival; 14 where it was between one day and one week 
from the revival; 11 between one week and one month; 26 between one 
month and six months; 23 between six months and one year; 3 between one 
and two years; 5 between two and three years; 2 between three and four 
years; 2 between four and five years; 1 at twelve years. 

For fear, there were 6 cases of recall within one day; 6 from between 
one day and one week; 10 from one week to one month; 13 from one month 
to six months; 15 from six months to one year; 9 from one to two years; 
10 from two to three years; 4 from three to four years; 2 from four to five 
years; 4 from five to six years; 3 from six to seven years; 1 from seven to 
eight years; 2 from eight to nine years; 4 from nine to ten years; 1 from ten 
to eleven years; 1 from eleven to twelve years; 1 at fifteen years. 

For anger, there were 8 cases of recall within one day; 17 cases of 
recall from between one day and one week; 18 cases from one week to one 
month; 15 cases from one month to six months; 12 cases from six months 
to one year; 8 cases from one year to two years; 5 cases from two years to 
three years; 2 cases from three to four years; 2 cases from four to five years; 
3 cases from five to six years; 1 case from ten years. 

For pride, there were 2 cases from within one day; 8 cases from one 
day to one week; 13 cases from one week to one month; 18 cases from one 
month to six months; 18 cases from six months to one year; 16 cases from 
one year to two years; 6 cases from two to three years; 6 cases from three 
to four years; 3 cases from four to five years; 1 case from seven years, 
and 1 case from twelve years. 

For shame, there were 4 cases of recall within one day; 6 cases from 
one day to one week; 8 cases from one week to one month; 18 cases from 
one to six months; 14 cases from six months to one year; 16 cases from one 
year to two years; 4 cases from two to three years; 3 cases from three to 
four years; I case from four to five years; 2 cases from five to six years; 
5 cases from six to seven years; 2 cases from eight to nine years; 3 cases 
from nine to ten years; 2 cases from eleven to twelve years; 1 case from 
twelve to thirteen years; 1 case from thirteen to fourteen years; 1 case from 
fifteen years. 

It must be borne in mind that none of our Os was over twenty-three 
years of age. 

It will be seen (1) that fear and shame are recalled from much earlier 
periods than are the other emotions. No doubt, children are more sub- 
ject both to fear and to embarrassment than adults, since they are living 
in a world still new to them. These results indicate how lasting is the 
memory of such disagreeable early experiences. (2) Anger tends to be re- 
called from more recent dates than the other emotions: it has the greatest 
number of recalls from within one day, and the maximum number of re- 
calls is reached at one month, while those for joy and shame are reached at 
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six months; for pride between six months and one year; and for fear at 
one year. The conclusions previously stated with regard to anger, fear, 
and joy are thus confirmed. 


Secondly, on the relation of intensity of revival and remoteness of the 
original occurrence, we present the following data. 

The different grades of intensity of revival were scored as follows. 
“Intense as original emotion” counted 5 points; “very intense’’ or “some- 
what less intense than original’ counted 4 points; “moderately intense’’, 

3 points; “weak” or “very much less intense’, 2 points; “merely remem- 
Bone: that I had felt the emotion’’, 1 point. 

When grades of intensity, thus reckoned, are averaged for different 
periods of occurrence of the original emotion, we find that for joy, the 
average intensity of revivals from within one day is 3.5; from one day to 
one week, 3.7; from one week to one month, 3.7; from one to six months, 
2.8; from six months to one year, 2.65; from one to two years, 2; from two 
to three years, 2.2; from 3 to 4 years, 1.5; from four to five years, 2.5. 

For fear, the average intensity of revivals from within one day is 2.3; 
from one day to one week, 2.6; from one week to one month, 2.5; from one 
to six months, 2.07; from six months to one year, 2.13; from one to two 
years, 1.89; from two to three years, 2.1; from three to four years, 2.7; 
from four to five years, 2.5; from five to six years, 3; from six to seven 
years, 3.3; for the scattered cases from still earlier periods the intensity of 
recall does not rise above 2, except that the one case of recall from eleven 
years has an intensity of 4. 

For anger, the average intensity of revivals from within one day is 
2.5; from one day to one week, 2.64; from one week to one month, 2.5; 
from one to six months, 2.2; from six months to one year, 2.33; from one 
to two years, 2.5; from two to three years, 1.8; from three to four years, 
2.5; from four to five years, 1. The single case recalled from ten years has 
an intensity of 2. 

For pride, the average intensity of revivals from within one day is 4; 
from one day to one week, 3.37; from one week to one month, 2.15; from 
one to six months, 2.27; from six months to one year, 2.33; from one to two 
years, 2.56; from two to three years, 2.83; from three to four years, 2; 
from four to five years, 1.6; from six to seven years, 3; one case from 12 
years, I. 

For shame, the average intensity of revivals from within one day is 
2.75; from one day to one week, 4; from one week to one month, 3.4; from 
one to six months, 2.4; from six months to one year, 2.6; from one to two 
years, 2.18; from two to three years, 2; from three to four years, 2.6; from 
four to five years, 1; from five to six years, 2.5; from six to seven years, 
2.4; after which there is no case higher than 2. 


It appears very clearly from these figures that (1) joy and pride are 
more intensely revived than fear or anger; (2) there is a drop in the inten- 
sity of revivals of all emotions with lapse of time since the original occur- 
rence of the emotion, except that for the remotest cases the intensity of 
recall tends to go up. It will be noted that the intensity of recall from 
within one day tends to be less than that from between one day and one 
week. These tendencies may be plausibly explained. When one recalls a 
very recent emotion, it is very likely an incident of relatively slight im- 
portance; hence what the recall might gain in intensity from the recency 
it loses because of the low intensity of the original emotion. On the other 
hand, an incident that is recalled from many years back was probably very 
intense on its original occurrence, and what the intensity of recall would 
lose by the remoteness of the original occurrence it may to some degree 
regain by the original intensity of the emotion. 
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In the next place, we have to consider our data on the relation be- 
tween speed of recall and remoteness of the original experience. In this 
Study as in the preceding one, we cannot rely on the absolute value of our 
recall times as a means of comparing different individuals, but must use 
the relative speeds of recalls of the different emotions by the same indivi- 
dual. We have reckoned speed as 1 when the emotion concerned was the 
most quickly revived by a given person; 2 when it was second in quickness; 
and so on, 5 meaning that the emotion was most slowly revived of the five 
by a given O. The average speed of recall of a given emotion was then 
obtained by averaging these rank numbers: the smaller the resulting 
average, the more quickly the emotion tended to be recalled. 

When joy was revived from within one day, its average speed of 
revival was 2.7; from one day to one week, 1.6; from one week to one 
month, 2.6; from one to six months, 2.7; from six months to one year, 3; 
from one to two years, 3; from two to three years, 2.9; from three to four 
years, 3.5; from four to five years, 1.25. 

When fear was revived from within one day, its average speed of 
recall was 1.7; from one day to one week, 2.5; from one week to one month, 
3; from one month to six months, 3.1; from six months to one year, 3.4; 
from one to two years, 3.8; from two to three years, 3.4; from three to 
four years, 3.1; from four to five years, 2.5; from five to six years, 4.6; 
from six to seven years, 2.2; from seven to eight years, 3; from eight to 
nine years, 2; from nine to ten years, 4.2; one case at eleven years, 3; one 
case at fifteen years, 5. 

When anger was revived from within one day, its average speed of 
recall was 3.3; from one day to one week, 2.8; from one week to one month, 
3; from one to six months, 4.2; from six months to one year, 3.2; from one 
to two years, 4.1; from two to three years, 2.6; from three to four years, 
5; from four to five years, 4.75; from five to six years, 4.5; one case from 
ten years, 5. 

When pride was revived from within one day, its average speed of 
recall was 2; from one day to one week, 2.3; from one week to one month, 
3.3; from one to six months, 3.2; from six months to one year, 2.9; from one 
year to two years, 2.7; from two to three years, 2.6; from three to four 
years, 3.5; from four to five years, 4; from six to seven years, I. 

When shame was revived from within one day, its average speed of 
recall was 2.5; from one day to one week, 2.7; from one week to one month, 
4; from one month to six months, 2.5; from six months to one year, 2.9; 
from one to two years, 3.4; from two to three years, 3; from three to four 
years, 3.3; from four to five years, 2; from five to six years, 3.5; from six to 
seven years, 2.6; from eight to nine years, 3. 

It appears from these results (1) that the relation between the re- 
moteness of the original occurrence of an emotion and the speed with 
which it is revived is irregular, so that the time of recall does not increase 
as the distance of the original experience increases. (2) Anger is recalled 
more slowly than any other emotion. In six out of the nine ‘remoteness 
intervals’ in which all five emotions are represented, that is, up to five years, 
anger is the slowest of the five emotions to be revived. Fear is the slowest 
in two of these intervals; shame the slowest in one. Pride is the quickest in 
oe of these intervals; joy and shame in two each; anger and fear in one 
each. 


Finally, we have the problem of the relation between speed of revival 
and intensity of revival. Our data on this point have been thrown into a 
form which shows the average intensities (counting “intense as original” 
as 5 and “merely remembered that I had felt emotion” as 1, after the 
fashion previously explained) for each position of relative speed in recall. 
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In the cases where joy was the emotion most quickly recalled by the O, 
the average intensity was 3.13; when it was second in speed, 3.2; when 
third, 2.5; when fourth, 2.73; when slowest, 3. 

In the cases where fear was the most quickly recalled, the average 
intensity was 2.1; when second 2.2; when third, 2.48; when fourth, 2.2; 
when slowest, 3. 

In the cases where anger was the most quickly recalled, the average 
intensity was 2.7; when second, 2.2; when third, 2.5; when fourth, 3; when 
slowest, 1.8. 

In the cases where pride was the emotion most quickly recalled, the 
average intensity was 2.7; when second, 2.58; when third, 2.1; when fourth, 
2.31; when slowest, 2.2. 

In the cases where shame was the emotion most quickly recalled, the 
average intensity was 2.49; when second, 2.6; when third, 2.5; when fourth, 
2.8; when slowest, 2.2. 

It thus appears that joy and pride may reach their maximum intensit 
quickly; each shows its highest average in the position of quickest mad, 
but there is not a steady diminution of intensity in the case of slower re- 
calls. It was found in the earlier paper that “in the case of joy there is 
rather a marked tendency for intense revivals to be made quickly.” Our 
present data indicate rather that quick revivals of these emotions tend to 
be intense. 

On the other hand, revived fear reaches its maximum intensity very 
slowly; its average is notably highest in the case of the slowest recalls. 


It is, of course, important that we should have some check upon our 
averages which shall show the variability of the groups. Instead of cumber- 
ing our pages with average deviations, we prefer to give a statement of the 
number of cases of extreme high and low intensities for each of the five 
emotions. 

For shame, there were 8 cases where the emotion was revived in in- 
tensity equal to that of the original. For pride, there were 5 such cases- 
for joy, 3; for anger, 2; for fear, 1. 

For fear, there were 27 cases where the O merely remembered having 
felt the emotion; for anger, 26 such cases; for pride, 19; for shame, 15; for 

oy, 12. 

' Thus we see that while shame is not so intensely recalled on the average 
as joy, it has a larger number of cases of very intense recall than any other 
emotion; and that while joy and pride are near together in their average 
intensities, pride has more cases of very intense recall and more cases of 
very weak recall than has joy. 


Our study thus establishes, we believe, certain fairly important points 
in regard to the revival of emotions in memory. Joy is on the whole more 
intensely recalled than the other four emotions investigated. It is more 
quickly recalled than any emotion but pride: the fact has been repeatedly 
observed in our laboratory and elsewhere that pleasant experiences are 
more quickly recalled than unpleasant ones. Joy tends to be recalled from 
recent date. This may mean, in the case of any emotion, either that it is 
frequently experienced, or that it is soon forgotten. Our Os, all young, in 
good health and fortunate circumstances, form so favored a group that 
their joys must be frequent. In recall, joy reaches high intensity quickly. 

Anger is recalled in moderate intensity only; it has next to the lowest 
number of recalls in intensity equal to the original, and next to the highest 
number of recalls where the emotion was not really felt at all. It tends to 
be recalled from recent dates. Especially noteworthy is the slowness with 
which it is recalled: this is decidedly greater than for any of the other 
emotions. Anger is frequently felt, but is not lasting in the case of our Os; 
it is reluctantly recalled. 
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Shame tends to be recalled from early periods; and another charac- 
teristic of this emotion is that, while the average intensity of recall is not 
high, it has the highest number of cases where the revived emotion is equa! 
to the original in intensity. While we may smile at many of our former 
humiliations, no emotion of the group we have studied is capable of being 
revived with more realistic vividness than shame. 

Pride tends to be recalled with considerable intensity, standing next 
to shame and above joy in the number of recalls with vividness equal to 
that of the original experience. It reaches its maximum intensity quickly, 
and does not tend to be recalled from very remote periods, although its 
dates are not on the whole so recent as those of anger and joy. 

Fear is more weakly recalled than any other of the five emotions, and 
tends to be recalled from earlier dates. When it is intensely recalled, the 
process is realtively very slow. Fear occupies a unique position in this 
group through the fact that the situation occasioning it is almost invariably 
a totally past situation. The situations causing anger, pride, joy, shame, 
may all be still active in the individual’s experience: probably none of our 
Os was still afraid of the situation which had occasioned the fear she re- 
called. This fact will account for the weakness with which fear is recalled 
and, together with the unpleasantness of fear, for the slowness with which 
it is revived. 
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LXV. Size vs. INTENsITY AS A DETERMINANT OF ATTENTION 
By Doris Dewey AnD Kart M. DaLLENBACH 


Two studies on the effect of visual size upon ange have already 
been published from this laboratory. The first, Curtis and Foster’, 
gave such conflicting results—of three Os, one the a positive correlation 
of size and attention, one a negative correlation, and one no correlation at 
all—that it seemed advisable to repeat the work. In the repetition, which 
was undertaken by Bowman?, both the apparatus and the method of pro- 
cedure were changed: the apparatus was standardized so as to render the 
conditions of observation more uniform (O’s head was held in a fixed position 
by the use of a biting board, thus eliminating the errors of chance disposi- 
tion which might be occasioned by involuntary movements of the head; 
the intensity of the comparison areas was controlled by shutters, eliminat- 
ing the noise of the episcotisters; the intensity of the standard cross was 
constant throughout the experiment, so that the circumstance which caused 
Curtis and Foster to vary the intensity of the standard as well as that of the 
variable did not arise); and the method of limits (as being the method 
first used in connection with this series of experiments upon the conditions 
of attention)* was substituted for the method of constant stimulus-differ- 
ences which Curtis and Foster employed. Under these conditions Bowman 
obtained in her experiment unambiguous results: every one of her Os 
showed that there was a positive correlation between size and clearness or 
attention. 

Since different procedures were used in these two experiments it is 
obvious that the work should again be repeated. It must be repeated under 
the improved conditions of observation and with the method of constant 
stimulus-differences before a positive answer regarding size and attention 
is warranted. 

Apparatus.—The apparatus used by Bowman was, with slight changes, 
used again in the present experiment.‘ O sat in a light-proof booth with his 
head held firmly in position by a biting board so adjusted that the fixation 
. I m. away and 1 mm. in diam., would fall, if projected, midway 

tween the eyes. Circular openings were used as comparison areas in 
place of the Greek crosses of the earlier experiments. These areas were 
respectively 8 cm. and 4 cm. in diam. They were exposed in a horizontal 
position, to the ri ight and left of the fixation point, and so centered on this 
point (14 cm. and 12 cm. respectively away) that their inner edges were 
equally (10 cm.) distant from it. 

The exposure was controlled temporally and intensively and the areas 
were varied spatially from the right to the left of the fixation point in the 


1J. N. Curtis and W. 8S. Foster, Size vs. Intensity as a Determinant 
of Attention, this JouRNAL, 28, 1917, 294 ff. 

Alma M. Bowman, tbid., 31, 1920, 87 fi. 

3L. G. Meads, Form vs. Intensity as a Determinant of Attention, 
ibid., 26, 1915, 151. 

“K. M. Dallenbach, Some New Apparatus, ibid., 34, 1923, 94 f. 
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manner already described’. The exposure time was 100.3+0.7 ¢. The 
intensity of the standard, whether the large or small area was taken as 
standard, was 16% of the full intensity of the light that could, within the 
limits of the apparatus, fall upon it. The intensity of the variable lay 
within the following range: it could be changed by steps of 4% from 100% 
to 40%; by steps of 2% from 40% to 20%; by steps of 1% from 20% to 
1 %; and by steps following the negative powers of 2 from 1% to 1/32%. 

Observers.—The Os were Mrs. A. K. Whitchurch (W), scholar in 
psychology; Miss N. F. Gill (@), senior major in psychology, and the 
senior author of this study(D). All the Os were practised in the observa- 
tion of attributive clearness. 

Procedure.—Every O, after a preliminary series by the method of 
limits which was given to determine the stimuli required in the main experi- 
ments, performed by the method of constant stimulus-differences four 
series of experiments. In the first and second series the small area was 
taken as the standard and the large area, the variable, appeared to the left 
and to the right of it respectively; in the third and fourth series the large 
area was the standard, and the small area was the variable and appeared 
respectively to the left and to the right. 

The following instructions, identical with those of the two previous 
experiments, were read to the Os at the beginning of every experimental 
hour: “At the signal ‘Now’ put your attention definitely on the fixation- 
point. Two circular areas of unequal size will be exposed. Judge which of 
them, if either, is the more clear; that is, which of them catches your atten- 
tion the more.” The Os gave their reports as “right,” “left,’’ “equal,” or 
“doubtful.”’ Seldom, however, were more than three or four “doubtful” 
reports given during’ an observational hour. When they occurred they 
were not counted as “equal,’’ as in the work of Curtis and Foster, but were, 
as in Bowman’s work and in accordance with present practice,® thrown out; 
and the experiment in question was later, without O’s knowledge, repeated. 

As a rule the reports were positive and given freely and without diffi- 
culty. Nevertheless, all Os at times reported trouble: G was worried by the 
illusion of a decrease in the time of the exposure; W by the thought that 
her reports were spatially predisposed; and all of the Os were disturbed 
by the appearance of Charpentier’s illusion’. This illusion became so 
troublesome at times that the observations had to be interrupted. 

At the beginning of every experimental hour, a “warming-up”’ series 
was taken. The Os, however, did not know when this series was ended and 
the regular series begun. An average of 10 series of experiments was per- 
formed at every hour. 100 series were performed during the experiment 
for every O for all of the positions of the standard and the variable. 

Results.—The results of this experiment are shown in Table I, which 
gives for the three Os the percent. of illumination necessary for the vari- 
able to be reported equal in clearness to the standard. In the third column 
is given the percent. of illumination necessary when the variable is large 
and when it appears respectively to right and left of the standard; in the 
sixth column is given the percent. of illumination necessary when the vari- 
able is small and when it also appears respectively to right and left of the 
standard. In the fourth and seventh columns are shown the degrees of 
precision of the figures in the previous columns; and in the fifth and eighth 
columns, the approximate ratios of the illumination of the variable stimu- 
lus to the standard. 


5 Op.cit. 

6S. S. George, Attitude in Relation to the Psychophysical Judgment, 
ibid., 28, 1917, 33 ff. 

’This illusion has previously been noted and reported with this appar- 
atus. Cf. K. M. Dallenbach, Position vs. Intensity as a Determinant of 
Clearness, ibid., 34, 1923, 283, footnote 8. 
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TABLE I 


Showing for Every O and for Each Position and for Both Sizes of the Vari- 
able Stimulus the Percent. of Illumination Necessary for the Report 
of Equality in Clearness 


Variable large Variable small 
Position Standard small Standard large 
ofthe | %illum- Precision Ratio of | % illum- Precision Ratio 
Variable | ination (h) variable | ination (h) of vari- 
(L) to (L) able to 
standard standard 
left 3.1190 .3297 3:16 .4424 .0562 17:16 
right 11.2692 .1I1I9 11:16 64.0836 .0612 64:16 
Av. 5.7905 40.7630 
left 6.4516 .3158 6:16 .3284 .5211 12:16 
right 6.8711 .0661 7:16 3.3290 .0804 83:16 
Av. 6.6613 . 8287 


left 2.8786 .4140 3:16 .3726 .1888 7:16 
right II.2160 .0902 11:16 .6290 .0457 88:16 


Av. 7.0473 48.0008 


The data are, with slight individual differences, uniform in direc- 
tion for all the Os, and show in spite of a large space error that size is a 
determinant of clearness. The space error is constant for all the Os; the 
preferred position is to the left. This result agrees with those of the previ- 


ous investigations®, and also corroborates Dallenbach in his study of posi- 
tion as a determinant of attention®. If the figures, however, are averaged 
so as to cancel the effect of position, the results show unmistakably that 
the small area must be more intensely illuminated than the large in order to 
be equally clear. When, for example, the small area is illuminated at an 
intensity of 16%, the large area (four times the size of the smaller) need be 
illuminated at an intensity of only 5.7% for D; of only 6.7% for G; and of 
only 7% for W. When, however, the large area is illuminated at an inten- 
sity of 16%, the small area in order to be judged of equal clearness must be 
illuminated at an intensity of 40.8% for D; of 47.8% for G; and of 48% 
for W. 

Besides this method of averaging out the space error we have another 
and more direct means of demonstrating the effect of size. Fortunately, 
two of our Os observed also in the experiment on Position vs. Intensity as a 
Determinant of Clearness'®. In that experiment the comparison areas were 
of the same size, and the exposures were varied between the four cardinal 
and four intermediate positions; otherwise the conditions were identical 
with those of the present work. The circular areas were 8 cm. in diam., the 
size of our large area; they were centered, as in our experiment, so that the 
inner edges were 10 cm. from the point of fixation; the intensity of the 
standard was the same, 16%; and the method and the apparatus were the 
same. In positions 1 and 5 of the earlier work, the comparison areas lay in 
a horizontal position and the variable was respectively to left and to right 
of the standard. The objective intensities, at these positions of the judg- 
ments of equally clear, may therefore be compared directly with the results 


‘Curtis and Foster, op. cit., 295; Bowman, op. cit., 89. 
cit., 284 ff. 
Pp. cit. 
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of the present work. The only variable moments in the comparison are 
position and size; the differences which the comparison may bring out must, 
consequently, be due to the effect of one or the other, or of both. 

The comparison of the results of the two Os in the two experiments is 
shown in Diagram I. The fact that this diagram shows one effect when 
position is acting alone, a second effect when position and size are acting 
in the same direction, and a third effect (which is consistent with the other 
two, and which might on the basis of the other two have been predicted) 
when position and size are acting in opposite directions, justifies us in conclud- 
ing, especially as the effects are constant and in the same direction for both 
Os, that size is a determinant of attention. To be more specific: when the 
standard is large and the variable is to the left, D, for example, requires for 
the judgment of equal clearness an intensity of 17.4% for a variable one- 
quarter the size of the standard, but for a variable of the same size as the 


VARIABLE: STANDARD VARIABLE 


(left) (right) 


@ 


DIAGRAM I 
Showing for D and W the Intensity of Illumination Necessary for 
the Report of Equality of Clearness when the Standard is large and 
small; when the Variable is larger than, smaller than or equal to the Stan- 
dard; ‘and when the Variable appears tothe right or left of the Standard 
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standard an intensity of only 9.9%. The smaller variable lying in the same 
position and compared with the same standard requires nearly twice the 
illumination of the larger. Again, with the variables at the right: when the 
variable is one-quarter the size of the standard, it requires an intensity of 
64%, but when it is of the same size it requires an intensity of only 28%. 
Similar results are obtained when the data of the experiments in which the 
small area was taken as the standard are compared with the data of the 
other experiments: size is definitely shown to be a condition of clearness. 
An analysis of W’s data gives similar results. 

Summary.—The results of the different Os agree in the several parts of 
this study and show: (1) that there is a large space error; that the effect 
of size, as previous investigators discovered, is cut across by the effect of 
position; but (2) that the effect of size is definite and positive,—as is 
clearly demonstrated when the effect of position is eliminated by averaging 
or by comparing (under identical conditions) different-sized areas with the 
same standard. 

We therefore conclude: (1) that Bowman is justified in regarding 
size as a condition of clearness and a determinant of attention; and (2) 
that the differences in the results of Bowman and Curtis and Foster are not 
due to a difference in the psychophysical method employed, but in all prob- 
—- differences in the rigidity of control and interpretation of the 
Aufgabe. 


LXVI. Tue SpatiaAt LIMEN FOR THE Four Principat Fitm Coors 
By Marrua JEAN West and L. B. HorstnecTon 


The problem of this Study is the spatial limen, in terms of visual angle, 
of the four principal colors. Our experiments differ from previous work 
on the same problem in two particulars: we added Bk and W to the stand- 
ard Hering colored papers in such amounts as to reduce the experiences to 
the same tint and chroma, and the color experience was a film and not a 
surface color. 

The film experience differs from the ordinary perception of a colored 
surface in several respects. The film color is inherently of richer chroma; 
it possesses a greater intrinsic brightness that often approaches luminosity, 
it has a kind of ‘liveness’ not unlike that of colored after-images; and it 
— as a volumic mass of greater or less density or apparent penetra- 

The experimental work divides into three parts. As a preliminary, 
which extended over most of the winter of 1919-20, we sought to deter- 
mine the white valence, or brightness value, of the four principal colors 
and did some work on the limen with unequal illumination of the color an 
screen and of the space between O and the screen. The second part con- 
tinued the work on the limen with equal intense illumination of the color 
and screen, but with unequal lighting of the space between O and the 
color. In the third part, the intensity of illumination was equal but less 
intense, and the Os sat always within the dark room. 

Preliminary. The Os for the preliminary work were Dr. H. G. Bishop, 
Dr. F. L. Dimmick and Dr. L. B. Hoisington, all members of the Depart- 
ment of Psychology, and all well trained in psychological observation. 

The stimuli were the standard Hering colored papers, together with 
baryta white and velvet black. The Os sat about 3 m. in front of a disc 


1Cf. M. F. Martin, Film, Surface and Bulky Colors, this JourNat, 
33, 1922, 451-80. 
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made up of some color on the outside and of smaller discs of Bk and W, 
which could be varied by known amounts, on the inside. The disc showed 
against a neutral grey background. 

The instructions to O were: “I shall show you a rotating disc that is 
R (or whatever the color was) on the outside and grey on the inside. You 
will judge the brightness of the Gr in relation to the R.”” Thus, by the use 
of the method of limits, we were able to determine the brightness value of 
the separate colors in terms of Bk and W, and from these results to compute 
their brightness value in terms of white valence. From all these values we 
computed the composition of discs made up of the colored papers and of 
Bk and W that should be equal in tint and in chroma. The method used 
to determine the make-up of these compound discs was, in brief, as follows: 
let x represent the color valence or the number of degrees of color; y the 
white valence in terms of white equivalence; and z the chroma or the rela- 
tion of color valence to white valence.2 Then the brightness value of 
1° of color as determined by observation times x plus the WV (white 
valence) of the Bk or W added (it will be 360°—z if W, and 18°—z/20 
if Bk) =360y. Since y, or the WV, is to be equated for any two colors, 
the left-hand members of the equations become equal, and we have to 
solve a simple linear equation for z. We can then get the other values by 
substitution. If we equate R to G and B to Y in this way, we may then 
equate the results of these two equations by taking the compound disc thus 
obtained as made up of 360° of the desaturated color. Thus we get our 
final result, in which all discs show the same WV and the same chroma or 
saturation. The final values obtained were: x =202.47, y = 162.13, and z= 
1.248. The WV of the colors used was for R, .2133; for G, .4744; for B, 
.2083; for Y, .7622; for Bk, .053 and for W, 1.00; the chroma as defined 
above was for R, 4.71; for G, 2.106; for B, 4.8 and for Y, 1.31. In the 
original observations 61.92° of W+298.08° of Bk gave a grey that was 
equal in brightness to R; 160.81° of W+199.19° of Bk, to G; 60.04° of 
W +299.96° of Bk, to B; and 269.87° of W+90.13° of Bk, to Y. 

We made up compound discs according to these computed values, and 
rotated them in pairs on color mixers set side by side in a well lighted room, 
till every disc appeared with every other in both space orders. The Os in 
one set of experiments compared the color experiences as to tint and in 
another set as to chroma. The three Os disagreed as to relative tint, as 
to relative chroma, and as to the direction of difference; but all agreed 
that the differences were very slight. An average of the judgments showed 
that the discs as made up were as nearly equal in both tint and chroma as 
could be obtained under the conditions. 


We thus had the stimuli with which to begin the determination of the 
limens. The simplest method seemed to be to limit the size of the stimuli 
by means of a screen set up in front of the rotating disc, with a small 
circular opening through which the color should show; and the simplest 
way to vary visual angle, to allow O to change his distance from the 
stimulus. 

Accordingly, a table that carried the mixer near its middle and a 
screen in front was placed at the end of a long hallway, which was marked 
off into foot units. O started from a position close up, where the color 
quality as seen through a hole 6 mm. in diam. was unmistakable, and 
withdrew a foot at a time till the line disappeared; or, conversely, he started 
from far out, where he saw no line, and moved in till he saw the correct 
hue. E a a record of the positions at which the hue appeared, disap- 
peared or changed. 


*For further discussion of these relations see Ruth L. Crane, this 
JOURNAL, 28, 1917, 585 ff. 
’We took this value from Crane, ibid., 602. 
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The results, which in some cases were astonishing, need not concern 
us here, since there was one obvious source of error: the illumination of the 
disc and screen was not the same nor was it constant. Neither was the 
hallway equally lighted along its course. It may however, be noted that 
under these variable conditions of illumination O frequently reported the 
proper hue of the film color at distances well beyond the average range 
for color experience. These judgments correlated with a difference in 
tint between the grey of the screen and the color. Whether a differ- 
ence in tint between a surface color and a surrounding grey would lead to the 
same enhancement of color quality we did not seek to determine. 


Equal and Intense Illumination of Screen and Color. In this part of 
the work the brightness of screen and color was subjectively equal: there 
were also other changes in the set-up of the apparatus, as well as in pro- 
cedure. The table that carried the color-mixer and the screen stood well 
back in a dark room that opened into the long hall. The screen was now 
a double one: the back part had, pasted to its front surface, a grey disc, 20 
cm. in diam., which was of the same brightness as the colored discs, and 
which had at its center a hole 6 mm. in diam. for the color to show through; 
the front part, which slid up and down in a groove and which also carried a 
large disc of the same grey, Hering no. 6, served to control the time of ex- 
posure and to prevent changes in adaptation. 

In order to secure equality of illumination we enclosed two 100 watt 
type 2C, mazda bulbs in light-proof boxes, from the front of which extende 
truncated cones made of heavy cardboard. These cones, 32 cm. long, 15.5 
cm. in diam. at their base and 8.2 cm. at the tip, were of such length and 
size that they gave equal illumination over the center of the screen and over 
the rotating disc respectively. Equality of the lights, however, did not 
guarantee subjective equality in brightness of the two surfaces when pre- 
sented under our conditions; in fact the two surfaces appeared unequally 
bright when the lamps stood at equal distances from, and at equal angles to, 
the two surfaces. We were therefore obliged to make the distance of one light 
from its illuminated surface a variable one. We chose to keep constant the 
distance of light no. 2, which illuminated the screen, and to vary the other, 
no. 1, until the screen and the disc appeared equal in brightness. Light 
no. 2 stood 85 cm. from the screen and made an angle of 17° with it; and 
light no. 1, on the average, stood 81 cm. from the disc, at an angle of 20°. 
The position of the variable light differed for different distances of O, since 
the relative distance of disc and screen differed: the nearer O sat to the 
screen, the nearer must the variable light be to the disc. The amount of 
change, however, was small, about 1.5 cm. for a difference of 8 m. in the 
position of O. Since under these conditions a very small displacement of 
the light, not more than 2 mm., resulted in a difference of brightness which 
O could sense, it was necessary to attach to the light a long lever which 
carried a pointer over a scale that indicated the proper adjustment for 
every position of O. These settings were tested for every color, and for a 
dise of the no. 6 grey, at the beginning of every hour of observation. This 
method of determining the subjective brightness or tint of a color is highly 
accurate if only we can make equally accurate photometric determinations, 
and provided we determine the reflecting value of the stimulus used. 


A subsequent test by means of a Sharp-Millar photometer proved, as 
expected, that the lights at their experimental positions did not give equal 
physical intensity of illumination. With light no. 1 set as above the 
brightness of our no. 6 grey was the same as the brightness of a magnesium 
chloride surface illuminated by 4.5 foot-candles; with light no. 2, 6 foot- 
candles.‘ The fact that the shedual intensities were thus different, while 


‘We are indebted for these measurements to Prof. F. K. Richtmyer 
of the department of physics. 
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the greys® were subjectively equal, indicates that some disturbing factor had 
intervened. Later work showed that the film color and the film grey be- 
hind the screen have a luminous character which may add to their apparent 
brightness. If it were a matter of contrast, which by hypothesis we ruled 
out, the effect should have been in the opposite direction. 

As we might have expected, the colors which showed equally bright 
under general daylight illumination did not do so when brought into the 
dark room and placed behind a screen, although they were illuminated by 
daylight bulbs. Since the Y disc contained in addition only Bk,® and since it 
still was of the same tint as the grey, we kept it constant and varied the 
amount of Bk and of W in the other discs until they matched the grey, no. 
6, under our more rigorous conditions. 

In order to insure equality of tint E placed a disc of the grey on the 
mixer and adjusted the variable light until O reported the complete disap- 
pearance of the hole. The observations were for periods of 2 sec., with 15 
sec. intervals. Then E placed the colors, successively, on the mixer and 
adjusted the amounts of Bk and W, without in the meantime altering the 
position of the variable light, till no brightness difference appeared. After 
the readjustment of all the discs in this manner, EF presented them to O in 
series along with the grey, and adjusted the light till each one in turn 
matched the screen. Finally O moved away from the screen till the colored 
dises when viewed through the hole gave only a colorless experience, 
and again EF adjusted the light until the greys were equal. It proved that 
every arrangement of the colored and the grey discs gave equality of sub- 
jective brightness for the same position of the variable light when O sat at 
the same distance away. 

The changes were considerable. The composition of the discs which 
exactly matched the grey, and hence may be said to have a WV of 162.13, 
was for B, 202° of B, 141° of W and 17° of Bk; for Y, 202° of Y and 158° 
of Bk; for R, 202° of R, 136° of W and 22° of Bk; for G, 202° of G, 81° of W 
and 77° of Bk. If we work our formula backwards, this result gives a WV 
of .1004 for B; of .762 for Y; of .1234 for R; and of .383 for G; and a chroma 
of 9.96 for B; of 1.312 for Y; of 8.103 for R; and of 2.611 for G. Here we 
assume the value 162.13 as the subjective equivalent in terms of W of the 
entire disc. As to the validity of this value under the changed conditions, 
we can say only that the discs matched a grey of this subjective bright- 
ness when determined as above. Whether the differences are wholly a 
function of the change in illumination, or whether they are to a greater or 
less degree a function of the condition under which the colors appeared, 
we can not say at present. 

In a later series of experiments we tested the relative objective bright- 
ness of these different combinations by means of the flicker photometer, 


’The film grey, whether the stimulus was the grey paper or whether it 
was one of the color combinations that looked grey owing to the distance 
of O from the stimulus, blended with the grey of the screen when the two 
were of the same tint. The blend was so perfect that the entire central area 
of the screen looked the same. This observation naturally prompts a 
— does the surface of the screen ‘absorb’ the film of the hole, or 

oes the reverse take place? So far as our reports permit an answer, it 1s 


the latter alternative which happens. It must be ae ne, that the 


grey of the screen under our weak illumination was itself filmy. This may 
account for the small difference in the physical brightness between screen 
and color as over against the relatively larger difference under intense 
illumination, when the screen gave a surface grey. 

*The Bk and Y mixture when filmed never, except in two instances for 
M, gave rise to the quality of G. It is a well-known fact that a Y and Bk 
mixture on the color wheel under ordinary conditions looks green. 
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where the conditions of observation were as nearly as we could arrange the 
same as those in our regular experiments. We used the same source of 
illumination; but the instrument, owing to its construction, had to stand 
closer, and also made a different angle with the rotating drum from that 
which it made with the disc. Although the two Os differed slightly in 
their settings (the values for the one O were consistently about .5 unit above 
those of the other), both obtained nearly the same value for every com- 
bination. The averages of the two sets of results in terms of the scale of the 
instrument are for B, 12.92; for Y, 12.97; for R, 12.82; for G, 12.98. The 
MV in no case was more than .77, and its average was .517. Since the Bk 
and W received the same illumination as the color combiration, we should 
have got the same brightness value, viz., 162.13, as in the previous test. 
It turns out, however, to be 204.96. 

We continued the experimental work with the newly adjusted discs 
during the winter of 1920-21. But the O, instead of continuously moving 
forward or backward until a color ap d or disappeared, now sat in a 
chair with a head-rest attached while # presented the stimuli in haphazard 
order. When every color had served as stimulus 5 times, O changed his 

osition to one .5 m. nearer, and E presented the colors in a different 
Looheseed order, and so on, till O had taken up at least 10 positions. As 
B and Y were never visible as hues at the farther positions, and as R and G 
were always visible in their correct hues at the nearer positions, EZ showed 
B and Y less often when O sat far out, and R and G less often when he sat 
near in. As a check against any chance variation in illumination, EF oc- 
casionally presented the grey disc; O, without knowledge of the stimulus, 
reported (as always) upon its tint, if a difference appeared. The exposure 
was for 2 sec., with an interval between exposures of about 15 sec. 

The Os were Dr. Bishop and Dr. Hoisington and Miss Mabel F. Martin 
a graduate student in the department. The instructions to O were: “ 


shall present a stimulus which may or may not show color. If you ex- 
perience color report its hue; if you do not experience color report ‘no color.’ 
If at any time you notice any other aspect of the experience which is unusual 
I wish you would report it.” 

Table I gives the limen in terms of distance away (in cm.) and of 
visual ~— for every color for each one of the Os computed according to 


Urban’s formula for the method of constant stimuli. These limens are 
based on the results of 50 judgments for every color by every O. 


TaBLeE I. 


O | Color 
Blue | Yellow Red 
Dist V.A. Dist. V.A. | Dist. V.A. 


Bi | 549.2 3’ 45" | 474.3 4’ 20" | 865.0 2'23” 
H | 457.0 4’ 30” | 448.0 4’ 36” | 1027.7 2’ 36" 
812.9 2’ 35” | 693.8 3’ 12” 


O sat for the most part in the hallway, lighted by windows along the 
west side, and looked through 1, 2 or 3 doorways, depending on his distance 
from the stimulus, into the dark room; so that different parts of the space 
looked across were of unequal illumination and he sat, at different positions, 
within an illumination of different degrees of intensity. As it was impossible 
to evaluate the effect, if any, on the results due to these variable factors, 
and as we attributed the glowing, luminous character of the hues, parti- 
cularly of the R and G, to the intensity of the illumination, we ran the third 
series of experiments. 


7Diana Ginsberg and A. J. Rubin made this series of observations. 
Both had observed in Minor Studies. 


Green 
Dist. V.A. 
971.3. 2' 07” 
879.2 2° 23” 
998.4 2’ 04” 
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Equal and Weak Illumination. ‘This part of the work we did wholly 
within the dark room, with only such light as the screen and the disc re- 
flected into the room. The opening in the screen was now but 4.5 mm. in 
diam. and the lights were 150 watt nitrogen filled mazda bulbs behind 
roundels of Gage’s glass whose inner surface was ground. The fixed light 
was 98 cm. from the screen and made an angle of 28° with it; the variable 
light was on the average 96 cm. from the disc and at the same angle. The 
objective brightness of our grey, when illuminated by the two lights at 
their respective positions, was 1.65 and 1.47 foot-candles as measured by 
the Holophane Lightmeter. 

The Os, the instruction and (except as stated above) the apparatus 
and procedure were the same as in the preceding part. Every O showed 
differences in color sensitivity on different days; hence we planned the 
work so that O should sit at every one of the 10 positions during every hour 
of observation. On some days, however, we were unable to complete this 
programme. The total experiment covered about 8 weeks. 


Table II gives the results in the same terms as Table I. 


II. 


Color 
Yellow | Green 
Dist. V.A. ist. a Dist. V. A. 
388.4 3’ 59” 610.6 2° 32” 
329.1 4) 36" 563.1 2" 45” 
526.7 2° 58 951.7_ 1’ 37” 


The two sets of results agree in their general aspect from O to O and 
with those of Table I, except that the visual angles are for the most part 
somewhat larger. The limen, in terms of visual angle, is largest for Y 
except for Bi in part 3; B comes next, and stands very near to Y: G comes 
next, except for Bi in part 2, but is considerably smaller than B; R comes 
last, ‘and is only slightly less than G. This result means that the R and the 
G give rise to their proper qualities when their extent, as stimuli, is less 
than that of B or Y; and that the liminal extent for R and for G is about the 
same, just as it is for B and for Y 

The results of M differ so widely from those of Bi and H that they 
require some explanation. Bi and H did not ‘strain’ for the color; they 
assumed a passive or receptive attitude; M, on the other hand, ‘strained’ 
for the color, and reported every hint of color experience that came. She 
often reported colors other than those of the stimuli, and frequently a series 
or flight of colors. Her results do not show a consistent increase of correct 
reports with shift of position. In part 2 she gave 65 and 90% correct re- 
ports for Y and B respectively at 6, 6.5 and 7 m. from the stimulus; at 
other positions there were even inversions of the first order. Bi and H not 
only gave no inversions of the first order, but their results also show a 
fairly uniform increase of correct reports with decrease in distance from 
the stimulus. M complained that the 2 sec. exposure was not long enough; 
it did not give her time to see the color. Both Bi and H reported that they 
could at times ‘guess’ the color of the stimulus, although they had not 
experienced it; hints that under the color attitude passed unnoticed were 
the cue to the guesses; thus, the colors at the moment of exposure often 
showed a flash of brightness difference. In part 2, M correctly reported R 
at every position up to 10 m. except at 9 m.; hence no limen could be de- 
termined. 

The hues, especially R and G, at the extreme distances at which they 
were experienced were indefinite nebulous masses, not unlike a small bit 


O | 

Dist. VA. 

Bi | 378.5 4’ 05” 

H | 362.7 4’ 16” 

M | 524.3 2’ 57” 
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of faintly colored glass, 4 or 5 times the size® of the hole in the screen and 
indefinitely localised in the region of the screen. As O came nearer, the 
color appeared highly luminous, almost. iridescent, and somewhat reduced 
in extent (although still more extended than the physical stimulus), and 
localised more definitely about the screen. The chroma was extremely 
high, much better than when the entire disc was the object of observation. 
The B and the Y never showed this high chroma for Bi and H, although 
they did so, very rarely, for M; for Bi and H they were relatively dull and 
unsaturated colors. 

There was some hint of an after-effect, but it was not uniform. At 
times, when the same color came twice in succession (as may happen in a 
haphazard series), the effect was an enhancement of the color; at other 
times, when the succeeding color was the complement of the first, the effect 
was of the nature of a negative after-image. The ground for this statement 
is that, under the conditions mentioned, once in a while O experienced colors 
with considerable distinctness, whereas in general at the distances in ques- 
tion he saw them faintly or not at all. 

The colors differed in their stability. O seldom if ever misnamed R 
when he reported a definite experience of color; all Os reported B when the 
stimulus was G; H and M on several occasions with this stimulus reported 
a bluish green; H and M also reported R when the stimulus was Y, but 
they more often reported orange or brown; in a small number of cases M 
reported G for Y. 

Conclusions. We conclude that, when film colors match in tint and 
chroma and appear behind a grey screen of the same tint, the limen, in 
terms of visual angle, is about the same for R and G and for B and Y, the 
latter being nearly twice the former. 

The film colors, especially R and G, show a greatly increased chroma 


over the surface color when O sits just within the liminal distance for the 
film color. 

In the region of the limen the colors appear greater in extent than 
the stimulus as viewed close up, and are indefinitely localised. The pro- 
cedure of the Study furnishes means to a critical observation of colors which, 
beside being equated, stand well-nigh stripped of perceptive motives. 


8It will be noted that in terms of their intrinsic extent the color 
qualities show the same paired relationship as they do in their paired 
antagonism. The intrinsic extent of R and G and of B and Y turns out to 
be about the same. The B and Y have an intrinsic extent somewhat 
larger than the size of the hole in our screen. The reduction from 6 mm. 
to 4.5 mm. in the diameter of the opening did not affect the volumic extent 
of the colors. Although with our stimuli film colors are in general of better 
chroma than are surface colors, the enhancement of the chroma of R and G 
is much greater than it is for B and Y. The luminous character of the 
colors therefore shows the same tendency for R and G and for B and Y to 
form pairs. 


4 
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Life and Confessions of a Psychologist, by G. Srantey Hatt. New 
York, D. Appleton & Co., 1923. 623 pp. 


That G. Stanley Hall, the Nestor of American psychologists and 
educators, belongs to that small group of supersenescents he so ably and 
thoroughly analyzed and described in his Senescence, no one who has noted 
the amount and quality of his productivity in recent years will doubt. 
Since his retirement from the presidency of Clark University in 1921, he 
has been going at a pace few men a quarter or half century his junior can 
hope to attain, publishing numerous articles and reviews in scientific and 
popular journals in addition to the above-mentioned volume on senescence 
of which the present volume is the natural sequence and completion. And 
now he is breaking all speed laws to complete the publication of the enor- 
mous mass of varied but interrelated materials he has been collecting, 
digesting, and creatively developing, or reinterpreting in keeping with his 
genetic standpoint, during the past thirty-five or forty years. e stock- 
taking begun in Senescence is carried back not only to the beginning of his 
own life but to that of his parents and forbears as far as the 14th century. 
Thus, he finds that he ‘‘came of sturdy, old, New England, Puritan stock 
that had been long enough in this country to be more or less acclimated, 
that in the moral atmosphere of my home I heard more of duty than of 
pleasure, that religious influence and tradition were very strong, that 
generations of toil and life close to nature had toned down the spirit of 
enterprise and adventure that must have animated my pioneer ancestors in 
their migrations from the old world to the new, and that after long dor- 
mancy the same spirit had shown some degree of resurgence in the excelsior 
impulsions of both my parents.” To his parents he owes his “rather ex- 
ceptional physical stamina which they transmitted from many generations, 
for every ancestor I can trace worked with his hands and lived an active 
and mostly out-of-door life. Most were farmers and the rest followed the 
sea or were carpenters, and nearly all were pioneers and spent their lives in 
the country. None were rich, none were traders or profiteers, while none 
were paupers. Most avoided towns or even villages and led rural lives 
close to nature. They were frugal, thrifty, economical, and devoid of great 
ambitions. They were home-staying, content with simple ways, and 
virtuous, whether with or without piety. I cannot find that any ancestor 
or blood relative ever committed a crime or was insane or mentally ab- 
normal, and og | few were tubercular. Not a few lived to a great age, and 
despite all the hardships that cut many of them off prematurely they 
often had large families. So far as I can learn few of their offspring died 
in infancy, while most married neighbors’ daughters, so that there was 
almost no infusion of other than English blood save occasionally Scotch 
and Irish. 

‘As I review their lives I realize that I have no mental aptitudes or 
moral traits of character that I did not inherit from my parents. ...I 
inherit, too, my mother’s even sunny temper, her exceptional dread of 
disharmony or even disagreement, and her exquisite sensitiveness, which 
makes it hard for me to disagree with any one, especially to his face. Thus 
in disposition I am an extreme if not almost pathetic pacifist. With this, 
too, goes, I think, my very strong and deep impulse to get into sympathetic 
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rapport with the most diverse types of personality and opinion. I want 
on every subject, first of all, to take in all others’ views unchanged and 
know not only what others think but how they feel, however outré their 
standpoint. On the other hand, if this pristine passion for amicable re- 
lations is broken through, I often tend to be not only critical but severe and 
sometimes to give way to temper, which is my father’s diathesis voiced 
again in my soul. Thus in these and in many other ways I love to think 
of myself as only the prolongation of my parents’ lives and of making 
patent what was latent in them.” 


There were two impelling motives for the writing of the book; first, 
that he might get a better knowledge of himself through the process of 
psychoanalysis and frank self-revelation, and secondly, to satisfy at last 
“the long-repressed impulse to tell the inside story of the early days of 
Clark University and to correct, so far as I could before I die, the long 
injustice done me by good men who did not and could not at the time know 
the facts regarding the relations of Mr. Clark to the institution he founded, 
which made the story of its first decade so unprecedentedly tragic.’”’ This 
story is told in Chapter VII, which, though fragmentary, owing to the 
fact that Dr. Amy E. Tanner, one-time assistant to President Hall, has 
written a detailed history of the University based on a collection of docu- 
ments and records including a hundred-page statement of his own, which 
may some day be published, will be read with keen interest by former 
members of the faculty, students, psychologists and educators Sean and 
abroad. It is indeed a tragic story, unequalled in the annals of institutions 
of higher learning, of almost ecstatic hope and enthusiasm, of loftiest 
academic ideals and most elaborate and comprehensive plans based on an 
eight months’ careful study of practically all the higher institutions of 
learning in Holland, Beigium, Denmark, Sweden, Norway, Russia, Austria 
Germany, Italy, Hungary, France, England, Ireland and Scotland, and 
conferences with the leading scientists and educational authorities in those 
countries,—all cruelly dashed to the ground by the aged founder, who was 
either piqued in some unknown way, or had experienced a change of heart, 
or suffered financial losses: at any rate, whatever the reason (Mr. Clark 
never confided in President Hall or any of the men he invited to be trustees 
of the institution, despite the repeated efforts they made to get from him 
a statement of his intentions), five years after founding a university that 
was to be unique in this country, a centre of research and experimentation 
a perfect realization of Bacon’s dream of a House of Solomon, and a model 
to all other graduate universities, Mr. Clark abandoned it to its pitifully 
small resources, $24,000 a year plus the income from $100,000 for the use 
of the library. Even after the first year he cut his annual supplementary 
contribution from $50,000 to $26,000, the next year to $12,000, and there- 
after to nothing at all. Meanwhile, President Hall had gathered around 
him a most notable group of American scholars, who like himself were 
lured by the wonderful prospects of the new institution; and when, after 
the second year, he failed to fulfill the promises he had made or implied, 
they began to lose faith in him and grew discontented. Nor could he reveal 
to them the situation as it actually was, for fear of completely alienating 
Mr. Clark and losing the chance of ever receiving the remainder of his 
fortune. This effort to shield the founder “was most humiliating to my 
honor and even to my conscience but the situation demanded nothing less, 
for the entire future of the institution seemed to hang upon this. Accord- 
ingly, I became a kind of Winkelried ‘gathering a sheaf of Austrian spears’ 
into his own breast.”” The third year the great crash came, when a majority 
of the faculty resigned because they “had lost confidence” in the President; 
and President Harper of the University of Chicago hearing of this quickly 
sa on the scene and secretly engaged them all at practically double 
their salaries, and then even invited President Hall to “join the hegira”’ at 
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a larger salary than he was receiving. ‘No words can ever begin to describe 
my own anxiety during the latter months of the third year. Almost every 
day there were new rumors, some of them wild and senseless, others only 
too well-founded. I moved my bed and slept with my face against the 
window opposite the University, to be readily awakened in case of any 
accidental conflagration, and when it was all over, although we worked 
from morning to night upon the wreckage of fond anticipations, there was 
a certain satisfaction that nothing worse had befallen us and that we had 
really touched bottom.” 

But if blasted hopes and broken and unfulfilled promises constituted 
one element of the tragedy, the other element was furnished in full measure 
by the heroism, the sublime faith, and fine loyalty to their chief on the part 
of the small band who resisted all allurements and temptations and deter- 
mined to carry on despite the numerous handicaps and discouragements. 
And the record of achievement of this little group and the students they 
attracted during the next three decades constitutes a chapter in the history 
of higher education of which any institution in the land might well be proud. 

The remainder of the book is taken up with accounts of the author’s 
childhood and boy-life, which show him to have been “a rather unusually 
active youngster in mind and body” who grew up in a rural community 
“amidst straitened circumstances, simple, and among homely but genuine 
people”’; of his secondary and higher education in this country; of his three 
years’ study in Germany, made possible by Henry Ward Beecher through 
Henry Sage; his professorship at Antioch College, tutoring at Harvard, re- 
turn to Germany for another three years, his studies with Wundt, Ludwig, 
Helmholtz, Kronecker and others; his Boston lectures to teachers suggested 
and arranged for by President Eliot; his call to Johns Hopkins University 
after Charles Pierce, George Morris, and William James had been tried out 
for the position; his life and work there during the next seven years; and 
the books and monographs published by himself and his students. 

Chapters VIII and [X contain a masterful, critical survey of the pro- 
gress in psychology and educational changes in his day, which will be of 
special interest to psychologists and educators, particularly his criticisms 
of the introspectionists, behaviorists, and anti-psychoanalyists, all of 
whom are in the pre-evolutionary stage and fail to appreciate that the soul 
is as much a product of evolution as the body and that there are group and 
social souls every bit as real as individual souls. Their chief faults are that 
they study mere ‘‘cross-sections of the adult mind’’, are “hyper-methodic’”’, 
and the foundation upon which they build is physics instead of biology. 
Also his criticism of the mental testers who “‘have already shed much light 
upon individual differences and vocational fitness but have added little to 
our knowledge of psychology itself”, and his own set of eight tests which 
“seek to evaluate far more fundamental traits than mere information or 
mental alertness.”” These are health, ability to draw upon “‘second breath”, 
free mobilization up and down the pleasure-pain scale, capacity to sym- 
pathize aright, love of nature, capacity to sublimate instincts and emotions, 
activity versus passivity, and loyalty or fidelity. Psychologists have 
wasted an enormous amount of time and energy on five problems that are 
either insoluble or cases of ignoratio elenchi, namely, the psychophysic law, 
the Lange-James theory, parallelism and interactionism, the structural and 
functional points of view, and introspectionism versus behaviorism. 

The concluding chapter is entited ‘(Looking Backward and Forward.” 
This is the most confessional and revealing chapter of them all, particularly 
the last few pages, which are worth quoting quite in extenso. ‘All things 
considered, it must, I think, be admitted that much if not most of my work, 
such as it is, has been done under a heavy handicap, so that I have not 
been entirely able to discard all traces of an apologetic attitude and I feel 
that, on the whole, I have not had quite a fair, impartial, fighting chance. 
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Part of this is doubtless due to my own inherent imperfections. Perha 
the vicissitudes of my life from boyhood up have tended to make me und 
self-conscious; perhaps I have been too tactless or lacking in some elements 
of both Gemiit and esprit; perhaps I have been too narrowly focussed upon 
my themes and my students. I certainly never have formed the habit, as 
James and Mabie did, of wide correspondence with sympathetic minds at 
a distance and have never yielded to the impulse I have often felt toward 
authors that have helped me most, of writing and telling them so, or to 
enter into epistolary relations with those to whom I feel intellectually most 
akin, much as this would have added to my joy of life and given me the 
wider personal rapports I should have so profited by. I think I do not lack 
the moods of exuberant effervescence and abandon so delightfully shown in 
many of James’ letters, although this in me has its outcrop only in social 
and personal relations with my closest intimates. At least I have felt 
intensely that I was never able to quite do justice to the spirit of cameraderie 
and good fellowship that I really feel. ...Perhaps the most basal trait of 
my own diathesis is a dread of every form of conflict or disharmony. An 
marked disagreement with those nearest me is often almost paralyzing. it 
I am not assured of sympathy in my social environment it is hard for me 
to speak or to assert myself, and there is also a crust of diffidence that has 
to be broken before I can come out of my shell. Thus there is an inveterate 
dislike of the open, a dread of being conspicuous, a love of obscurity, of the 
simple private life, of homely commonplace people, that has kept me in 
touch with the rural friends of my boyhood. It is this that has impelled me 
all these years to revert so many summers, if I could, to the old life of the 
farm, to revive and cherish its associations and memories, and thus to find 
peace, rest, and renewal. If my career had been wrecked at any point—and 
this is increasingly true of my later decades—I believe I could have found 
unwonted compensations in leading the plainest sort of rustic life and 
associating with the plainest people. This to me would have been the 
apogee of psychic flaccidity, which psychoanalysis would correlate with 
the almost masochistic subjection of my mother (as shown in the above 
diary) to the will of God. 

“But, on the other hand, in conflict with this quietistic trend has 
always been a very virile Aggressionstrieb, first against early surroundings— 
physical, social, intellectual, religious—and then against educational, 
psychological, and other prevalent culture currents, so that many of my 
own scientific interests have grown somewhat apart from those most 
cultivated in the American Psychological Association; and this prompted a 
protestant and somewhat polemic attitude on my part. Thus despite the 
initial dread not only of every degree of hostility but even of the publicity 
in which everything of this sort is so prone to result, it always brings a 
certain exhilaration that relieves life for the time being of tameness and 
adds a gamey flavor to it. It is in this ‘I-can’ mood that I have overesti- 
mated my powers and drawn too heavily upon the future by beginning 
many more things than I can ever hope to finish, which will certainly leave 
me in at least partial bankruptcy in the end. The preposterous childish 
reveries of being a great musician, orator, etc., in which I still sometimes 
catch myself in vacant hours, are unreduced vestiges or rudiments of this 
élan and would very likely be the inception point of megalomania or de- 
lusions of greatness if I ever fell a victim to this; while the dread of discord 
would make a rich soil for delusions of persecution So far failures and 
disappointments seem to have played a somewhat preponderating rdle. 
My boyish dreameries of fame, as above noted, were early aborted but left 
little pain because they were superseded by others. The long and trying 
period of waiting and hoping in vain for a fit teaching position, with the 
atmosphere of despondency with which it enveloped me for years, left, I 
think, some predisposition to somber views. Then came the wreckage ‘of 
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early expectations for Clark University and hardest of all to bear the 
widespread impression, by a very few individuals assiduously cultivated, 
that I had been at first fatuously and uncritically extravagant in my hopes 
for the institution and later somewhat false to those I had attracted here. 
The silence that circumstances forced upon me was taken to mean that I 
had no excuse or justification. As a result I constantly met misrepresenta- 
tions and disparagements from this source of which three decades have not 
entirely made an end. 

‘Again, I was sanguine enough to work for years, as above described, 
in the hope of establishing an institution that should be devoted to the 
study and welfare of children and in 1910 felt justified in not only making 
definite plans but in beginning the development of such an institution, only 
to see all these efforts come to naught. hen I turned to psychoanalysis 
it was with the ardent hope and belief that we had in it the promise and 
potency of a new dispensation in normal psychology, and for the more 
than a decade that I wrought and taught it here I was, so far as these hopes 
were concerned, little more than a vox clamantis in deserto, for up to the 
present it has found but little academic recognition among psychologists, 
although I still believe it contains a leaven that will sooner or later pervade 
the entire lump. Yet again I realize that I have begun and spent much time 
and effort in domains in which if I do no more (at least unless I should 
achieve the forlorn hope of finding a fit literary executor) a great body of 
lecture notes, products of years of diligence, will have to be burned ulti- 
mately, so that if I do not sugar off my data as best I can in the form of one 
or more volumes upon the feelings, and early childhood, at the very least, 
to say nothing of another on psychogenesis with special reference to the 
animal soul, psychoanalysis, and the psychological aspects of nutrition, my 
life will end without a well-rounded period and, as it were, in the middle 
of its sentence. Of course I realize that here I may be and probably am 
living in a fool’s paradise because from the reception of most of my so far 
published volumes I have no reason to expect that those now unfinished 
would do any great good in the world, so that my desire to round them out 
is very likely in large part a form of self-indulgence, the negation of which 
will be no loss to the world but only a check to my own egoism. This 
ambition very likely has come to vicariate, by processes now well known, for 
my earlier belief in a personal immortality of the soul, which but for my 
early orthodoxy would have been less. Thus this latter made stronger and 
more extravagant its present surrogate. 

“Tn view of all these failures, however, I am surprised to find that I am 
not, after all, overwhelmingly pessimistic but, on the whole, inclined to find 
hope at the bottom of the Pandora casket. I certainly have been mani- 
foldly blessed in my friends, some of whom have stood by me in every 
vicissitude and of whom so many have lately expressed their appreciation 
of what I have succeeded in doing. I surely have hel my students far 
more than I have the readers of my books. The publication of most of 
these books has given me, however, great inner satisfaction and all of them 
have found appreciative readers and every one of them bitter critics. It 
is certainly one of the great satisfactions of life to be able to register in 
published form one’s own most mature views upon any subject, although 
the sense of having come to terms with that subject and of having done 
one’s best for it is never unalloyed by the deeper and later realization that 
far better things might have been and are sure to be said upon it. Well- 
matured books or memoirs do organize our very neurons and make menta- 
tion more unitary and more economic. I have never understood how any- 
one in a field so — growing and er as psychology could ever 
use his own textbook year after year, and the fact thet I have never been 
willing to make such use of any of my own volumes but try to forget them 
and turn to other things as soon as they are done has probably saved me 
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from the mortification of a progressive realization of their shortcomings 
and allowed the secret and comforting hope to linger that if they lack ap- 
preciation now they may find it later I have often wished I were a 
better mixer with my equals, that I enjoyed more the social functions so 
prominent in all our academic meetings and the convivial hours and ban- 
quets of learned societies, that I had more intimate personal friends along 
the lines of my chief interests, that I was a better letter-writer instead of 
abridging and being generally rather averse to this function, and that I 
could respond more heartily, when I really have the impulse to do so, to 
the advances of those who have been my most intimate and cherished friends 
instead of giving the impression, as I often do to my great regret, of being 
somewhat unresponsive sentimentally. I believe my whole affective life 
is as strong and deep, and perhaps more so, than that of most I know, but 
I have never been able to entirely escape the early atmosphere of repression 
of sentiment. Only my students know that I am at heart truly the good 
fellow that I really want to be with both my equals and my superiors. 
With both these, especially the latter, I have never been able to entirely 
overcome a certain feeling of inferiority, which began to be somewhat acute 
at the Easthampton period and to compensate for which has sometimes 
been a spur to do my Pest things and even to criticize too severely those to 
whom I should have looked up as authorities. ..The dominantly sad note 
of my life may be designated by one word, isolation. A country farm far 
from the village; ambition shared by no boys of my age; misunderstood by 
my father; the fitting school with classmates too advanced and mature 
for companionship; college, with only a few choice intimates and congenials; 
the seminary, where I was suspected of heresy, which thus hindered associa- 
tions or even broke those I had come to prize, as had also happened in my later 
college course; the years in Europe, where my only friends were foreigners 
speaking an alien tongue and with no one to advise or counsel; my interest 
in studies slowly shaping along lines which very few in this country cared 
for; nearly a score of years after college graduation before permanent and 
final settlement in the kind of academic chair I wanted; the tragic death of 
my first wife and six-year-old daughter just after reaching Worcester; the 
ten years of living alone that followed; the déb&cle of my great hopes and 
plans for Clark University during its third year; the long period of mis- 
understandings that followed; the uniqueness of our plan which set us more 
or less a ; some odium sexicum, which began with the publication of 
my Adolescence and was intensified by my introduction of Freudianism 
into this country and by my teaching some of its essentials, although with 
great reservations (a topic still practically taboo by the American Psycho- 
logical Association, which was organized in my house and of which I was 
the first president); some acute experiences with the odium theologicum 
which followed the publication of my Jesus, the Christ, in the Light of 
Psychology; my genetic conception of the human soul as a product of 
evolution like the body; the crust of diffidence that always had to be broken 
through at every public appearance; the incessant danger that if this is 
broken I be negative and give offense by somewhat excessive antagonisms; 
the disappointments about the Children’s Institute—all these handicaps 
gave me a deep feeling that I had never quite done justice to myself. This, 
too, may account in some degree for my yet very strong youthful ambition, 
despite the handicap of age, to finish before I die the work along not one 
but several of the above lines I have already given so much time and labor 
to, and thus round out my life by doing a few things which shall be better 
than I have ever yet been able to do. I never so ardently longed to ac- 
— something really worth while in the world as now and never saw 
so clearly just what I want to do or felt so strongly that I can do it if I 
only have the time and strength. Yet all the time I know that the Supreme 
Queller may at any time now intervene and cut down all these aspirations 
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as the mower does the last lush crop of rowan before the snow and ice of 
winter kill it at its very roots. Thus lust for mental increases after that of 
physical fecundity fails, a phenomenon characteristic of my stage of life 
and which I have tried in my Senescence to come to terms with and under- 
stand, knowing all the while that this feeling of a new inspiration is some- 
what falsetto and probably only a symptom. All the while I welcome, 
cherish it, and will not put it by. 

“On the other hand, despite all the above, I must count my life as, 
on the whole, a happy and fortunate one, and that chiefly because I have 
been very exceptionally able to follow my own inner interests and inclina- 
tions. I love my work and have always been able to find solace in it, not 
only for all the disappointments that I have met but for all the severer 
blows of fate. This has been almost literally a life preserver. I wonder if 
any other line of study could have done this as well as psychology, which 
is in its larger aspects only the study of human nature. Certainly not for 
me, with my diathesis and life history. From this point of view I am far 
older than my years for I have laid aside more of the illusions and 
transcended more of the limitations with which I started than most. In 
the views I have attained of man, his place in nature, his origin and destiny, 
I believe I have become a riper product of the present stage of civilization 
than most of my contemporaries, have outgrown more superstitions, at- 
tained clearer insights, and have a deeper sense of peace with myself. I 
love but perhaps still more pity mankind, groping and stumbling, often 
slipping backward along the upward path, which I believe I see just as 
clearly as Jesus or Buddha did, the two greatest souls that ever walked 
this earth and whom I greatly revere. If my intellectual interests have 
been in the past and present, my heart lives in the future and in this sense 
I am younger than youth itself, the nature of which I would chiefly under- 
stand and appeal to. Thus I find even a kind of second childhood in age 
more charming than the first ever began to be. Hence I believe I have 
achieved another new birth superimposed on that of adolescence.” 

An appendix contains an eighteen-page chronological bibliography of 
the author’s books, journals, addresses, articles, and memoirs. Some idea 
of the prodigious amount of labor expended by this modern Aristotle may 
be gained from the fact that his addresses, articles and memoirs alone 
have been bound in twenty-three large volumes. That the “Supreme 
Queller” may long overlook the subject of this review, thus enabling him 
to complete the several volumes that are still in his system and which when 
published will constitute a most notable contribution to the psychology and 
pedagogy of our age, will be the hope of all his friends and former students 
and friends of learning everywhere. 

The book will appeal to many classes of readers, particularly to 
psychologists, educators, and all those who have read the Senescence. To 
the student of the history of psychology, child-study, and education during 
the last half century it is indispensable. 


University of South Carolina JostaH Morse 


Lehrbuch der experimentellen Psychologie. By J. Fréses, 8. J. Herder 
& Co., Freiburg. Bd. I, zweite u. dritte umgearbeitete Auflage, 1923. 
630 pp. 


The first edition of this book, which appeared in 1917, has been out of 
print for two years. The delay of the new edition was occasioned in greater 
part by the labor of reading and incorporating not only the new literature 
published before the year 1921, but also the older, the American in parti- 
cular, which on account of the war was not available when the book was 
first written. 
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The author estimates the new material in the volume as more than 
150 pages, but the size of the book has not been materially increased. 
Much of the old subject-matter had, therefore, to be either eliminated or 
condensed. The task of revision was not easy; but it was faced with courage 
and, for the most part, has been performed with discretion. Apparently 
the only mechanical device which Frébes found he could employ was the 
deletion of the final phrase or sentence of a paragraph; this, at any rate, 
has been done on almost every page. In other instances sentences have 
been dropped from the middle of a paragraph, and in still others an entire 
paragraph has been given up or recast. Not all of the re-writing has, how- 
ever, been solely in the interest of condensation; in many instances there is 
gain in the logical arrangement and exposition of the facts. In this re- 
construction the general aim and spirit of the book are unchanged; the 
volume is still a compendium of psychological facts; and there is no more 
interest than before in systematic problems. The task of the reviewer is, 
therefore, principally to take account of the additions and subtractions. 


The only accessions to the Introduction are a couple of citations from 
Baade, one from Kohler, two from Titchener (one of which is a mention of 
the stimulus error), and a brief reference to Watson’s Behavior Psychology. 
In the first division (Sensation in General) the paragraph of fine print on 
Geyser’s account of the structure of consciousness is dropped; sub-sections 
3 and 4 are combined in a new 3; the large print is revised; and a new part 
(c), on the antithesis of act and content, is added. In section 3 (Sensation 
Psychologically Regarded) the error of the first edition concerning Titch- 
ener’s attribute of clearness is avoided (see this JouRNAL, 32, 1921, 148). 

In the chapter on Visual Sensation the principal additions are frequent 
digests of passages in Ostwald’s Farbenfibel and Beitrdge, an abstract of 
Lempicka’s monograph on the spatial fusion of color-strips, and a discus- 
sion of the recent developments of Miiller’s color theory based on a paper 
read by Miiller at the Marburg Congress. In the history of the develop- 
ment of the laws of color-mixture there is no reference to Maxwell; and in 
the section on peripheral vision (sec. 6) there is no mention of Baird, 
Abney, or Ferree and Rand. Sections 9 and 10 have been rearranged; the 
temporal development of visual sensation during the period of excitation, 
including Ansteigen, adaptation, and the results of periodic stimulation 
(Talbot’s Jaw), now precedes, as it logically should, the after-effects of 
stimulation (positive and negative after-image); much of the content of 
both these sections is new. 

The chief addition to the chapter on Auditory Sensation is a report of 
Stumpf’s paper on the structure of vowels; there is no part, however, 
except the section on the organ of hearing and the sub-section on beats, 
that has not been enriched by additional facts. In Smell and Taste not 
only are Henning’s geometrical constructions given, but his results are also 
worked into every relevant paragraph; the discussion of adaptation and 
mixture of odors is practically new. There is little that is outstanding in 
Cutaneous Sensation; Tung and Malmud on cutaneous fusions, Rubin on 
paradoxical warmth, Gertz on adaptation of cold and warmth, Murray on 
tickle, and Titchener, Thunberg, and Becker on pain are the principal 
accessions. Woodworth, Bourdon, Katz, and Benussi furnish the new 
facts for Kinaesthesis; and Griffith and Gemelli for the Static Sense. The 
discussion of the labyrinth as sense-organ is entirely recast. There are few 
additions to Organic Sensations; Boring’s thesis is not mentioned. The 
chapter on Feeling has been revised throughout, and is now much more 
specific in the sense that more authorities are cited for particular state- 
ments. The recent results of Bickel, Kiippers, and Cellerier on the physio- 
logical concomitants of feeling are incorporated in the text. Wohlgemuth is 
cited as for, and Young as against, the possibility of mixture and of the 
localization of feeling. The appendix at the end of this division, on the 


ql 
4 
q 

¥ 
4 
| 


140 BOOK REVIEWS 


elementary sensory process in Desire (Begehren), has been reduced in 
length from two pages to a few lines; part of the old content will appear in 
the second volume under Will and Movement. 

In the chapter on Ideas the author has added a general summary of 
the differences between sensation and simple idea. The results of Hennin 
on smell and taste imagery, of Sullivan on kinaesthetic imagery, and o 
Braddock on cutaneous imagery are incorporated in a new paragraph en- 
titled “Different Kinds of Ideas’, and there is a new section of 3 pages 
devoted to Jaensch’s eidetic images. There is also a new section on Idea- 
tional Types, part of the subject-matter of which has been transferred from 
one of the chapters on learning. The novel material in this section is taken 
from Baerwald’s book; there is no mention of the American literature on 
the determination of types. The sub-section on the Localization of Images 
is also extended into a section; the article is based principally on Miiller, 
but with citations from Martin, Stumpf, and Segal. The introduction to 
Hallucination, and the concluding paragraph on the nature of hallucination, 
did not appear in the first edition. 

Aside from condensations, a couple of references to Pratt, and a single 
reference to Watt, the section on Auditory Perception (gleichzeitige Tonver- 
bindung) stands without change. Visual Space Perception, is however, a 
different story. The subject-matter of Augenmass is largely rearranged and 
rewritten. In the section on the law of identical direction a new sub-section 
on the irregularities of absolute and relative localization resulting from 
certain visual disorders has been substituted for ‘differences in monocular 
localization.”’ Jaensch’s ‘color transformation’ is described in a 3-page 
addition to Katz’ phenomenology of color, in a section entitled “the in- 
fluence of localization upon the of color.” Die Zuordnung 


der Netzhautpunkte is enriched by Jaensch and Reich on the horopter; 


Dawson and Kirschmann on binocular mixture; and Kaila on the localiza- 
tion of double images. There are new contributions to binocular parallax 
by Bourdon, and references to Hillebrand on absolute depth localization, 
and to Henning, Kaila and Prandtl on the Panum-phenomenon. Studies of 
Pozdena, Poppelreuter, and A. Miiller on the form of the heavens and size 
of the heavenly bodies are introduced in the section on Sehgrésse. The 
title of section 12, Die Mikropsie, is changed to Die Sehgréssentéuschungen, 
and new subject-matter added by Kaila, Jacobssohn, and Marzynski. 
Except for the report of additional cases of restored sight (by operation for 
congenital blindness), there is nothing new of importance in the section on 
theory of depth perception; the summary at the end of the section is 


n Cutaneous Space Perception Friedline and Piéron on the Raum- 
schwelle, Goudge on the Weber illusion, Goldstein and Gelb on stereognosis, 
and Friedlinder on the perception of weight are the principal accessions. 
The sections on the tactual space of the blind, and on the general psychology 
of the blind are, however, largely rewritten, with many new facts. Wundt’s 
theory of cutaneous space has, unhappily, been dropped. The appendix 
to this chapter, Die Raumwahrnehmung anderer Sinne, reports the more 
recent papers of Klemm, and the study of Hornbostel and Wertheimer on 
the localization of sound. 

Klemm’s monograph on the psychopathology and psychology of 
Temporal Perception furnishes the chief addition in its field. In the section 
on the Perception of Movement, values of the various limens of movement 
as found by Exner and Bourdon are given, and an abstract of a paper by 
Hillebrand furnishes the basis of a new paragraph on the relation of eye- 
movement and the direction of attention to the perception of movement. 
The sub-sections on the after-image of movement and on apparent move- 
ment are both recast with the incorporation of new results, in the former 
chiefly by Wohlgemuth, and in the latter by Benussi, Linke, Wittmann, 
and Cermak and Koffka. Gestaltwahrneh g is entirely rewritten; 
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Frébes treats the Geséalitheorie simply as one proposed solution of the 
unitariness of perceptual experience; although impressed by Wertheimer 
and Kohler, he is not convinced. ‘ 

The changes in the fourth division (Psychophysics) are principally 
slight modifications and corrections of the text. Theophil Lehmann, 
Brunswig, Herrmann, and Katz and Benussi are, however, reported on the 
nature of the absolute impression; R. Pauli on the recent physiological 
evidence for the physiological interpretation of Weber’s law; Thomson, 
Fernberger, George, and Boring on the ‘doubtful’ judgment; and Spearman, 
Wirth and Lipmann on rank-order correlation. 

The first chapter of the fifth division (Association of Ideas) shows 
slight modifications; a brief reference to Williams on the memory limen, 
and to K. Lewin on the nature of certain associative tendencies, are the 
only accessions. In the two chapters on Learning the chief source of new 
material is Thorndike’s Educational Psychology, and the names of American 
and British investigators who have made experimental contributions to 
the learning curve (Bryan and Harter, Swift, and Book), and to the pro- 
blem of formal discipline (Dearborn, Winch, Sleight, Ruger, Carey, Smith 
and McDougall), are introduced: Thorndike himself appears in many 
connections, and Foster’s results on the perseverative tendency are cited. 
Excerpts from the studies of Moers, Winzen, and A. Prandtl are also made. 
The section on the significance of ideational types for learning is rewritten, 
and much of the subject-matter is new; the sub-section on the nature of 
logical memory is revised throughout. The term Tatbestandsdiagnostik as 
a section-heading is dropped, and Die Komplezforschung is substituted. 

The indexes which were attached to the second volume are now divided, 
and each volume has its own. The subject index of the first volume is, 
however, not complete. For instance, the terms Akt, Funktion, Inhalt, 
Erscheinung, Behavior-Psychologie, Objective Psychologie do not occur. 
Reizirrtum and Qualitdtenreithe have each a single reference, whereas the 
former is mentioned at least twice, and relevant material for the latter is 
reported in four other places. We have discovered few errors: a cross 
reference on Pp. 597 reads 413 and should read 429; the short paragraph at 
the bottom of p. 22 should follow and not precede that marked (b); Bishop’s 
initials (p. 104) are inverted. 

On the whole the book is considerably improved. As it stands it is 
probably the best compendium of the results of experimental psychology 
that we now possess. The weakest part of the book is still the Introduction; 
the discussion of the fundamental concepts of psychology (excepting 
‘method’) is half-hearted, and inadequate to the remainder of the book. 
If the author would give as Introduction a classification and exposition of 
the outstanding definitions and statements of problem and method, and 
would then furnish cross-references from corresponding definitions of 
sensation, perception, feeling, thought and the like, not only would he 
himself report facts and opinions with clearer insight, but the facts and 
opinions would also fall into better perspective. Furthermore, the value 
of the book would be enhanced if the source from which a paraphrase is 
made were more definitely cited, and, in case a secondary source has been 
relied upon, that fact were made precisely clear. We hope that in another 
five vears both author and publisher will undertake a second revision as 
thoroughgoing as the present one. The book is now useful; it can be made 
indispensable. 


Readings in General Psychology. By Epwarp 8. Rosptnson and FiLor- 
ENCE RIcHARDSON-RosBinson. University of Chicago Press, 1923, pp. 
xvi + 674. Price $4.50. 

Teachers of psychology who wish to broaden their elementary courses 
by the assignment of collateral reading will find themselves under lasting 
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obligations to Drs. Robinson and Richardson-Robinson for making so 
conveniently accessible so large and so well selected an anthology of 
psychological literature. The work may well find use also as a text in 
more advanced classes where the aim is to bring divergent views under class 
discussion. 

The material is divided into twenty-two chapters following pretty 
much the usual text-book order. The selections, 239 in number and all of 
course in English, are drawn from the work of more than 100 authors, 
among whom the writers of successful text-books naturally predominate. 
The most frequently cited are Titchener and Watson, seven times each; 
after whom follow Angell, Dunlap, Ebbinghaus, James, Judd, Ladd, 
McKendrick and Snodgrass, Pillsbury, Stiles, Sully, Thorndike and Wood- 
worth with five or six citations each; but other authors not neglected, as 
witness: Darwin twice, Galton three times, Lewes three times, Ribot five 
times, Rivers four times, Tylor three times. The temptation to scrappiness, 
strong in any such undertaking, has been resisted. The average length of 
the selections is above two pages and a half, and those running to five 
pages or more are not uncommon. An analytical table of contents and full 
subject and author indexes place the material under ready — 


The Psychology of Social Life, by Coartes Piatr. Dodd, Mead and 
Co., New York, 1922. Pp. 284. 


The purpose of the author is set forth as an attempt to prove the 
position of psychology with relation to society—that psychology explains 
society as a derivative from man’s psychic need. His attempt at proof 
develops as follows. 

The individual composes and makes society, but society colors all 
that the individual does. Thus we have three phases of behavior: one, 
hypothetical and theoretical, the possible action of an absolutely isolated 
man; the other two practical and real, the action of social man when alone, 
and his action as part of a group. The first is not to be considered; the 
second is properly the subject of individual psychology; and the third is 
the real consideration of the volume, with necessary and frequent reference 
to the second. That there may be a biological basis for the discussion, the 
author then explains the cerebro-spinal and sympathetic systems. He then 

ints out that the flow of nerve force follows certain pathways of choice, 
ere being the origin of habit, and of both the similarities and dissimilari- 
ties of man. Further, the belief is stated that these acquired nerve path- 
ways, like those of the deep-lying instincts, are in a degree inheritable. 
Thus man’s strongest tendencies antedate civilization, and so he is now 
compelled to play a part in life to which he is by no means completely 
adapted. The more recently acquired pathways are correspondingly easily 
altered. Of course, the nerve and brain patterns thus described do not 
long remain simple. Experience and memory soon enrich and modify all 
man’s perceptions. But these patterns are the determinants of all that 
we think and do. The patterns themselves are modifiable, and here lies 
the interest of psychology; for we are to consider man as a real and work- 
able, though difficult, problem. 

Some of these stronger patterns are manifested in the gregarious 
tendency, the sex instinct, the emotion of fear, the tendency to war; in 
habit, tradition and custom; in convention, imitation and fashion; these 
are all treated in Chapters II to VII. The content of these chapters is 
familiar to readers of sociology, but the various social phenomena are 
treated as arising from psychological foundations. The dean on sym- 
pathy and suggestion jon with these phenomena as controlling and 
guiding our lives, not so much through the limited field of consciousness, as 
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in the “‘secret operations of the subconscious.’”’ This predicates the treat- 
ment of mass action and hysteria, in the chapter given to these subjects; 
the emotional element in the individual is paralleled by like emotional 
outbursts in society, “the fact being that man through mental inter-action 
develops a tendency to emotionalism that far transcends any like tendency 
in him as an individual.’”’ A similar situation is presented in the chapter on 
superstition and error. ; 

Having thus laid down a basis for consideration, the author presents, 
in Part II of the volume, a psychological theory of society, and carries out 
some implications of this theory with reference to current ideas of socialism, 
democracy, and the ethical foundations of society. His theory is based 
upon an evolutionary process which has produced “an animal with a brain 
so sufficient to itself that it seems to be something apart from the rest of 
the body—a relation which gives ‘consciousness’—and with a complexit 
which has brought in the seeming possibility of a choice—a choice whic 
I believe to be ‘will’.”’ This animal, man, being at first but a primitive 
being, had yet to undergo a further process of evolution whereby his in- 
tellectual reactions were at first limited to a reinforcement of old bodily 
tendencies; but, with new discoveries and new conditions, groups began to 
be formed and man became a social being. His old individual tondveaion 
now passed to the group and there, becoming group tendencies, laid the 
foundation for group customs, conventions, traditions, and finally, for 
group institutions. All of these are but so many responses to man’s 
psychological impulses and needs, for institutions do not arise from man’s 
thought, but from the demands of the psychological nature. The psy- 
chological idea of society, then, needs only the addition of the two anta- 
gonizing tendencies, the primitively egoistic and the new social, and the 
definition of society follows: ‘‘a group of individuals, acting under laws 
inherent in the individual, gradually evolving, by continuous adaptation, 
in the general direction of an ever increasing unity of action and purpose.”’ 
This definition leads to a discussion of various antagonisms found in society 
today, as labor and capital, the problems developed through over-popula- 
tion, introduction of automatic machinery, poverty, crime. The cure for 
the evils of society is to come through education of the child, with due con- 
sideration of the psychological bases of proper education. There must be 
much importance attached to an ethical basis as well, in this education. 
Religion is the mainstay of all people, of men and nations. And in our 
education, since there are certain brain patterns laid down in man by the 
repeated experiences of all civilized peoples, let these patterns be early 
aroused into being from their potential existence in all normal children. 
If these social concepts are impressed upon the children as facts, as measures 
of value, with especial emphasis upon the ethical concepts of Truth, Honor, 
and Duty, the world will soon mend. 

Dr. Platt’s volume is by no means a comprehensive treatment of 
either psychology or sociology. In fact, as a treatise on either, it is ele- 
mentary. Its value lies in the suggestion that there should be a more 
authoritative study made than is now at hand of the relation of individual 
psychology to group action. Those who like a “popular” treatment of 
psychology will find the volume interesting for vacation reading. 


Cornell University R. H. Jornpan 


Anger: Its Moral and Religious Significance, by G. M. Srratron. 
New York, The Macmillan Company, 1923. Pp. xx., 277. 


This volume contains an elaboration of the Taylor Lectures delivered 
by the author at the Divinity School of Yale University. 
_ . The method which he employs in this case is the same as that used 
in his Psychology of the Religious Life,—although not as searching,— 
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“whereby the spirit of the great religions is drawn from their sacred writ- 
ings” (vii.). Of course every one recognizes, as does Professor Stratton, 
the limitations and advantages of the use of such a method of investigation. 

Professor Stratton hopes in the present contribution to carry “the 
explanation of conscience, and of the origin of religion, and particularly 
of monotheism a firm step farther than hitherto, and [also], that interest 
will be found in the novel grouping of the great faiths with respect to 
wrath’ (vii.). To the psychologist, I take it, the most interesting part of 
the book would center about the author’s notion of anger, its nature and 
function. For Professor Stratton anger is a “highly unspecialized impul- 
sion; it has no immediate interest of its own, but arises to protect and to 
further any interest that you feel’’ (254). In the sense in which instincts 
are usually considered—as borrowed from McDougall—“anger and 
pugnacity are not instincts at all” (252). Anger is not to be found in the 
various stages of animal life: here the author differs from the customary 
accounts of such psychologists as James and McDougall. “Each of these 
[James and McDougall] in his own way would have instinct and emotion 
closely riveted together, regarding them indeed as but different aspects of 
a unit fact. According to these writers, anger cannot well be without the 
physical expression of attack and defense, nor any instinctive attack and 
defense without its counterpart emotion. But the evidence seems to point 
to a looser connection between anger and struggle, struggle having at its 
early stage the unpsychic, almost mechanical character found in a reflex 
act, although in other respects the two may differ, since struggle calls the 
whole body into action and is not so local as are most of the reflexes. 
Struggle, then, as I see it, begins without the powerful reinforcement of 
anger; and when anger enters into it, the reaction is elevated from the 
plane of the sensory-motor responses, and becomes a more clear expression 
of mind because a more clear expression of purpose. There have entered 
into it vague suggestions of desire, organizing the entire mind and body, 
simple as these may be, into an active attitude toward the object, in a 
way not found in reflexes like winking or knee-jerk. Even as struggle 
marks a distinct advance over plant-like absorption and rejection, so 
pugnacity in which there is anger marks a distinct advance beyond mere 
struggle. Only by a metaphor can plants be said to struggle; only by a 
metaphor can the lowest minds be said to fight” (33f.). ‘Anger, we may 
say, is an achievement in mental progress. Its coming is preceded by an 
angerless existence, but when once it comes it is never permitted to dis- 
appear. The better kinds of animal life depend upon its powerful aid’”’ (35). 

That anger is of value socially is to - seen from the function it has 
played in the history of the human race, e ially in religious and like 
social institutions. When anger is manifested in the higher forms of mind 
it soon becomes a “servant of the moral life, lending its ardor against 
the enemies of the family and of justice and government. It lends strength 
to the union between husband and wife, it protects the child, it defends 
home and possessions, it maintains the rights of the citizen, it jealously 
favors justice, it wards off the foreign foe. . . . But it is also seen to be an 
enemy of morals, destroying government, disrupting the family, supporting 
injustice, coming to the cae of greed and lust and selfish ambition. We 
have found anger unproductive save only when it became subject to some 
positive creative impulse” (71). The function of wrath in the great 
sacred writings differs, at times, considerably with each religious institution. 
“The Jew, the Arab, the Persian saw a God whose heart is for contention, 
driving his true subjects to wrath and fierce strife. In the group of faiths 
farther to the East—Taoism, Vishnuism, Jainism, Buddhism—such a 
thought is far away: instead of anger and conflict they study tranquility 
undisturbed by hatred or by love. Finally, in a strange meeting of ex- 
tremes, the great religions that have prevailed in China and in Europe 
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together with America, agree against both these attitudes; they favor both 
anger and good-will, the one as servant, the other as the master-passion 
directed to all men and flowing eternally to and from God” (134f.). “In 
comparing lower with higher levels of religion, there have been three 
periods. Even at low levels the open anger of men toward eminent spirits 
and gods soon ceases to be acceptable, The hostility of spirits and gods 
toward one another, so widespread in backward religion, becomes in the 
advanced more measured, more subject to moral control; or it wholly 
disappears. And upon the upper levels a bound is set to anger between 
men: deadly hostility, early accepted, falls under suspicion, and is justified 
only by the vital interests of family or civil government or of religion itself; 
neither private advantages nor the minor advantages of the community 
bring it praise’ (176). “There seem to exist, then, obscure racial and 
geographic differences in regard to anger and pugnacity. And these have 
left their deep mark upon religion” (208). The disfavour of the indis- 
criminate use of violent anger, especially in the occident,—in individual 
and not in national conflict,—is self-evident; and that is due, doubtless, to 
the teaching of Christianity, the development of democracy, the teaching 
of natural science, the influence of woman and philosophy (239-242). 

From such conclusions as the above, and a critical insight into other 
possible alternatives, Professor Stratton points out that the present func- 
tion of anger should be instrumental only, and that it should be used as 
a servant of “good will” (258). Anger “should be permitted, even en- 
couraged; but not required. Let those be calm before evil who can hurl 
mountains against it and be calm; and let those feel outraged who cannot 
but feel outraged. Each should be left free to be valiant according to his 
genius” (256). The influence of Aristotelian ethics upon these suggestions 
is evident. As Professor Stratton writes again, anger can “become fused 
and tempered with other emotions, and subject to their bidding. The 
discipline of the boy, the man, the woman, requires, then, not the complete 
suppression of anger, but the knowledge and habit of being angry with the 
right person and at the right time and in due measure. As to its goal and 
object, chivalrous anger is the passion at its best” (259). Even religious 
institutions can profit by the use of disciplined anger,—as, for example, 
when “good-will finds the way blocked, finds patience no longer a virtue 
the expense of toleration now mounting too high. A man will have need 
of all his intelligence, of all his wisdom, to make a sound decision, to do 
more good than harm. But this responsibility comes in the use of any 
power, of any engine; no steam is raised in a boiler that does not threaten 
to scald and rend the whole neighborhood” (263f.). Finally, for our 
guidance in the use of anger, Professor Stratton lays down fifteen concrete 
rules (260-262). 

Professor Stratton’s book is interesting reading. Whether his theory 
of anger—especially that phase of it which claims that it is of a rather late 
development in the history of organic evolution, and stresses its pure 
psychic bases, and particularly its moral aspect—is sound, only a very 
careful study will reveal: a more profound study than the author has 
allowed himself. Professor Stratton’s rule of conduct—the intelligent 
control of anger—while not new, however, never grows old, and to-day, 
perhaps more than ever, its constant presentation is valuable. The re- 
freshing style of the book is a genuine pleasure to one who must read much 
that is poorly written; it reminds one of the contention that serious think- 
ing can still be written as it was by Plato. Professor Stratton, like James 
and Santayana, has learned the art of writing. We wish other serious 
authors would be not only instructive, but also pleasant. 


Northwestern University A. J. Snow 
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Intelligence Measurement: A Psychological and Statistical i Based 
upon the Block-design Tests, by 8. C. Kons. With preface by L. M. Ter- 
man. New York, The Macmillan Co., 1923. Pp. xil., 312. 


Professor Kohs sets forth in detail the design and experience of a new 
performance test relatively independent of the language factor. That such 
an experimental effort will prove itself of great value in the future there 
is no doubt; every new intelligence scale empirically determined must 
be welcome. 

Professor Kohs’ test material consists of two parts: (1) sixteen color 
cubes; these ‘cubes of one inch dimension are all painted as follows: one 
side red, one side blue, one side white, one side yellow, one side blue and 
— (divided diagonally), one side red and white (divided diagonally)” 
(64); (2) seventeen designs ‘ ‘graded i in difficulty which increases by modify- 
ing ‘i designs at various stages” (65). The method depends upon the oa 
ject’s ability to carry out in practice the skein of color combination that 
the specific design placed before him contains. The score value for any 
subject is the functional relation of the actual time utilized by the subject 
and the number of moves necessary for a successful completion. 

In all 367 cases were used by Professor Kohs for experimental purposes 
as well asfor the standardization of the new test. The “time spent in the 
examination of each case varied from one hour to three hours, the average 
being about two hours’ (41). ‘Each subject was given the block designs, 
the two Trabue tests (B and C), the Binet test, and the dissected sentences 
test’”’ (41). Professor Kohs has carefully worked out ‘‘tables giving the 
chronological ages of the subjects, arranged by source; the Binet mental 
ages of the subjects, arranged by source; the Binet mental ages and the 
intelligence quotients arranged by sex and source; the correspondence of 
chronological and mental ages, totaled separately for sex and source; the 
age-grade distribution, classified by sex; an age-progress table, classified 
by sex; nationality; place of birth; social class; home conditons; and 
teachers’ estimates of intelligence”’ (39). 

The author’s efforts to standardize his test included a year scale such 
as the Binet, and a point scale derived by the P. E. scale method; while 
the percentile method and the point-scale method were found by him to be 
defective as a technique for standardization of his test. 

The validity of Professor Kohs’ test was determined, by him, by the 
use of ten criteria which were as follows: ‘‘(1) the mental processes em- 
ployed; (2) increases in score from year to year; (3) correspondence of 
median mental ages; (4) correlations between mental ages and intelligence 
quotients; (5) correlations with teachers’ estimates of intelligence, and with 
school standing; (6) conformance of intelligence-quotient distribution with 
normal probability; (7) correlations with vocabulary, Trabue B and C and 
cae Test; (8) the probable error of a block-design mental age; (9) the 

ion of the feeble-minded; and (10) —— ratios of agreement 

pop en with established standards in intelligence” (173). 

It is interesting to note in this connection Professor Kohs’ attempt to 
prove that his test measures intelligence. He does not agree as to the nature 
of intelligence either with the group of psychologists represented by Eb- 
binghaus, Ziehen, and Meumann, or with that represented by Binet, 
Stern, and Terman. He thinks that the definition that intelligence is the 
ability to analyse is only partially true, while to “define intelligence as 
‘adaptation to a new situation’ is but little superior to that of an immature 
youngster who defines ‘soldier’, ‘to fight’. We wish to know what in- 
telligence is, not what it does’’ (169f.). We wonder, at this point, whether 
Professor Kohs wants Kant’s “‘thing-in-itself”’. Finally, we discover that, 
after all, his definition of intelligence is functional: that intelligence is the 
ability to analyse any “situation which confronts one, a critical inquiry into 
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methods of solving the problem, and a final synthesizing of detail into a 
consistent whole’ (171). In other words, to him intelligence would be a 
‘gift’ possessed only by the human animal, and then only by the one who 
acts as a result of complete self-conscious ratiocination. That this new 
test measures intelligence “‘there seems to be no reasonable doubt, sub- 
stantiation having been obtained through introspections, that these tests 
require first, the breaking up of each design presented into logical units, 
and second, a reasoned manipulation of the blocks to reconstruct the origi- 
nal design from these separate parts. The results of this activity, it is 
presumed, yield a fair index of this analytic-synthetic power which we 
have termed ‘intelligence’’’ (172). Professor Kohs’ practice, however, 
controverts his own definition of ‘intelligence; for he uses children assubjects 
for his investigation, though ‘“‘a critical inquiry into the methods of solving 
problems, and a final synthesizing of detail into a consistent whole” is 
hardly to be expected from children, and, indeed, is not called for by his 
test. Would it not have been better if he had been content to define the 
f — of his tests as modestly as did Professor Boring in the New Republic 
(35, No. 444)? 

Professor Kohs also takes the opportunity to present a sketch of the 
history of philosophical, psychological and neurological development for 
the sake of orientation and also a discussion of a variety of other topics of 
general interest. These efforts, we are afraid, are entirely too irrelevant to 
the main thesis of the book and necessarily too brief to be of value. 


Northwestern University A. J. Snow 


Problems in Psychology. By A. J. Snow. New York, Holt and Co., 
1923. pp. 115. 


There is a growing tendency among teachers of psychology to us ® 
problems as a basis for class discussion, criticism, and written work; but 
good problems are not always easy to find. Snow’s Problems in Psychology 
thus meets a definite need. The problems are not intended to replace the 
usual questioning in psychology, but rather to supplement it. They are so 
arranged that they may be used with any standard text-book; no single 
point of view predominates, and they are numerous enough to permit 
selection. The collection is divided into sections in such a way that a 
single section may conveniently be assigned along with a given chapter in 
a text-book. The problems are practically all in the form of statements, 
many of them quotations. The pupil is asked to explain, justify, illustrate 
or criticise the statement. The collection shows judicious selection and 
painstaking care in compilation. It is easy to predict that the book will 
find a ready welcome among instructors and will be widely used. 


Clark University Mixes A. TINKER 
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THE SEVENTH INTERNATIONAL CONGRESS OF PSYCHOLOGY 


Fourteen years elapsed before it was again possible to arrange an 
International Congress of Psychology. The Sixth Congress took place in 
Geneva in 1909; the Seventh Congress was held at Oxford from the 26th of 
July to the and of August 1923. Considerable progress has been made in 
the science during these years. It has been above all else a period of inten- 
sive experimentation; but those members who expected the programme to 
reflect this development were disappointed. There were several excellent 
reports of experimental work, and the representatives of the Gestalt-School 
described this latest trend in empirical investigation and psychological 
theory; but the papers were for the most part so very general in nature that 
the experimentalists frequently felt themselves out of touch with the 
meeting. An International Congress, however, may not be the place for a 
large number of reports on specific subjects. 

A comparison of the programmes of the last two Congresses reveals 
three outstanding changes. The programme of the Seventh Congress 
shows a falling off of papers on animal psychology, an increased interest in 
. plied psychology, and the appearance of papers based on the Freudian 

theory. In the Sixth Congress there was a section devoted to animal 
psychology, and there were seven papers on this topic. At that time there 
was practically no psychotechnical work being done by psychologists, and 
the only papers that foreshadowed this development were those dealing 
with education and testimony. The Freudian theory was just emerging 
from the unconscious. At the Seventh Congress there was only one paper 
devoted entirely to animal psychology. Kéhler merely referred to his work 
with chimpanzees in order to illustrate his general theory of perception. 
On the other hand the session which ioopieel the most discussion was the 
one devoted to the subject of vocational guidance; and there were also 
several separate reports of applied work. Five papers had direct bearing 
on the Freudian hypothesis. 

There were 584 names listed as members of the Sixth Congress, as 
against 219 for the Seventh Congress. Of this latter list of members 
somewhat over half were present at this meeting. The names of twenty- 
two members (twelve of whom attended the Seventh Congress) appeared 
on the lists of both Congresses. 

It was thought that the political and economical conditions of Europe 
would prevent most of the foreign psychologists from coming to Oxford. 
It was therefore a gratifying surprise to find so many different countries 
represented, in most instances by their most distinguished psychologists. 
The following is a selected list of those present: England—S. Alexander, 
P. B. Ballard, F. C. Bartlett, R. J. Bartlett, H. Binns, W. Brown, C. Burt, 
J. Drever, J. C. Fliigel, D. K. Fraser, R. G. Gordon, Bernard Hart, Henry 
Head, M. W. Keatinge, J. T. Sea | R. + Mackay, C. S. Myers, 
C. K. Ogden, T. H. Pear, F. C. S. Schiller, A. F. Shand, C. Spearman, H. 
Sturt, M. Sturt, R. H. Thouless; America—E. G. Boring, C. MeF. Camp- 
bell, Ivy Campbell, R. Dodge, > Hoesch-Ernst, H. S. Langfeld, J. H. 
Leuba, Adolf Meyer, H. T. Moore, W. B. Pillsbury, Morton Prince, B. 

d, L. L. Thurstone, E. C. Tolman, H. C. Warren, J. V. Yarbrough; 
Austria—A. Adler; Belgium—O. Decroly, A. Fauville, F. Fransen, A. 
Michotte; F rance—P. Bovet, Pierre Janet, H. Piéron; Germany—K. 
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Abraham, W. Kohler, K. Koffka, O. Lipmann, W. Moede; Holland—G. 
van Wayenburg, H. Zwaardemaker; Hungary—G. Révész; Norway—M. L. 
Rymert; Spain—G. Dwelshauvers, E. Mira; Sweden—S. Alrutz, S. E. 
Henschen, G. A. Jaederholm, E. Sjobring, T. Thunberg; Switzerland—E. 
Claparéde, H. Flournoy, and A. Reymond. 


On the evening of the first day there was a reception on the lawn of 
New College and the following afternoon Dr. and Mrs. William Brown 
gave a garden party in the beautiful grounds of Worcester College. The 
members were thus given an opportunity to become acquainted with one 
another at the beginning of the Congress. The meetings were held in the 
lecture rooms of the University Museum and were always attended by two 
hundred or more members and guests. There were discussions after every 
paper, in which Janet, Piéron, Claparéde and Decroly were most promi- 
nent. C.S. Myers, the President of the Congress, presided, but he invited 
senior representatives from the different countries to act as honorary 
chairmen of the several sessions. H.C. Warren and Adolf Meyer were 
selected from the American group. 


The first of the five symposia was on “The Nature of General Intelli- 
gence and Ability.” G. H. Thomson criticised Spearman’s theory on 
the ground that mind is much too complex to warrant the assumption of 
one factor underlying general ability. He discussed the inheritance of 
unitary factors and the influence of the environment. Intelligence was 
defined by him as the ability to meet new situations with old responses 
and to discard those responses which prove unsuccessful. There may be 
nothing “general,” however, in this form of adaptation. Claparéde des- 
cribed the following problems which are related to the question of general 
intelligence: mental age, individual differences, opposition between special 
aptitudes and general intelligence, correlation of aptitudes, vocational 
tests, integrative action of intelligence, solution of new problems. He 
concluded that (1) intelligence should be defined as the ability to solve 
new problems; (2) the term “general intelligence” should be used to denote 
the average mental age of an individual; (3) we should cease to refer to 
Spearman’s G-factor as general intelligence, thus avoiding confusion; and 
(4) we should investigate individual difference, vocational tests, and the 
integrative action of intelligence. Thurstone seemed to accept the existence 
of general intelligence. He defined intelligence in more specific terms than 
did his predecessors. He believed that intelligent conduct is a trial and 
error process at a level at which our actions are incomplete and approxi- 
mate. On the basis of this definition he criticised non-language intelligence 
in which require overt action rather than abstract thinking for their 
solution. 

In the symposium on “Does Progress in Educational and Social 
Science depend on progress in Psychology?” M. W. Keatinge explained that 
psychologists would answer the question in the affirmative, but that some 
educators were still doubtful. Both he and P. B. Ballard enumerated some 
of the influences which psychological investigations have had upon educa- 
tion. These facts are too well known to psychologists to be enumerated. 
The speakers confined their remarks chiefly to the field of education. 

E. D. Adrian was the first speaker i in the symposium on “The Concep- 
tion of Mental and Nervous Energy.” He prefaced his remarks by stating 
that from a physiological point of view the less one said about nervous 
and mental energy the better for a clear understanding of the problem. He 
emphasized the fact that the term “energy” has been used in two different 
senses, the biological and the physical. The psychologist may have a right 
to speak of mental energy, but it must be defined i in different terms from 
physical energy. The use of the term “energy” in some of the Freudian 
literature has caused much confusion. McDougall’s hypothesis of “neu- 
rin” is more useful to the psychologist and the physician than it is to the 
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physiologist. Adrian then discussed the present status of the problem of 
nerve conduction, and concluded that if we use the term “energy” in the 
physical sense then the term “nervous energy” is unnecessary and “mental 
energy” impossible. Head’s principal endeavor was to show how the pro- 
blem of the relation of mind and body can be solved by an examination 
of experimental data. He described several cases of lesion and referred to 
the work of Sherrington on spinal and decerebrated animals. For effective 
action, both conscious and reflex, there is necessary a high degree of phys- 
iological efficiency, which depends not only upon the structure but also 
upon the condition of the nervous system. For this state of high grade 
physiological efficiency he used the term “vigilance,” which he seems to 
have chosen for its mental connotation. Conscious processes bear the same 
relation to the higher centers of the nervous system as do purposive re- 
flexes to the vitality of those centers which are lower in the neural hierarchy. 
Both are the expression of physiological vigilance. Myers did not agree 
with Adrian that the concept of a special kind of nervous energy, which 
does not obey the laws of thermodynamics, is unnecessary. He asserted that 
there is such a form of energy which appears as the constructive and direc- 
tive force of the highest levels of mental activity, and that it cannot be 
neglected on the physiological side if we are to have a consistent psycho- 
physiological parallelism. Sjébring, in his paper on “The General Forms of 
Mental Activity,” differed radically from the speakers in the symposium. 
The character of mental processes is activity, the form of which is found 
in feelings. The problem is to investigate the variety of feelings. The 
different qualities of feeling determine different aspects of mental activity. 

Drever and Ernest Jones took part in the symposium on “The Classi- 
fication of the Instincts.” Drever agreed with the use of the term “in- 
stinct”’ as covering behavior forms, or reaction patterns, which have a 
drive or urge as their psychical aspect. He criticised existing classifications, 
especially the biological one, which is best exemplified by Freud’s “alto- 
gether too alluring” threefold division into herd, sex and ego instincts. He 
proposed a physiological classification as follows: (1) general and specific; 
(2) under each head, appetitive and reactive; (3) under reactive, simple and 
emotional. Jones did not believe that Drever’s differentiation between 
appetitive and reactive instincts is a fundamental one. In his outline of 
the contribution which psychoanalysis has made to the subject he defended 
Freud’s theories. The most important positive contribution of the Freudian 
psychology is probably the demonstration that the normal sexual instinct 
is more complicated and extensive than was previously supposed. Jones 
proposed to divide the instinctual manifestations into “attractive” and 
“Tepulsive.”” The former group comprises hunger and sexualities, from 
which are derived curiosity and possessiveness; the latter, aversion, flight, 
and aggressiveness. In the discussion which followed E. C. Tolman in- 
sisted that too much attention has been given to classifications and too 
little to the manifestations of instincts. 

The last symposium was on “The Principles of Vocational Guidance.” 
Otto Lipmann, in his discussion of this problem, was strongly influenced by 
the theory of Gestalt. He criticised the analytical method on the ground 
that an individual’s ability is not a sum of his separate traits. Therefore 
he emphasized the importance of the method of observation, which per- 
mits a qualitative study of the individual’s personality. The analytical 
method should be used to ascertain ability for special work, the observa- 
tional method to discover the fitness of the applicant for an occupation. 
Cyril Burt considered the following points: the age at which vocational 
guidance can best be applied, the organizations which should undertake 
vocational guidance, the analysis of qualifications, and the traits which 
should be considered in giving advice. Under the last head he stressed the 
importance of temperamental qualities. He agreed with Lipmann that the 
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recommendation must be based on a psychological profile rather than on a 
special vocational aptitude. Thurstone gave a list of sa few prin- 
ciples of vocational testing. Several papers in vocational psychology 
followed the symposium. Moede described by means of lantern slides 
the vocational tests which he is giving in Berlin, and van Wayenburg 
showed some tests which he has been offering. In the discussion Langfeld 
emphasized the importance of the interview and of the consideration of the 
mental hygiene of adult applicants. 

There were special addresses at several of the evening sessions. Morton 
Prince offered a thesis that consciousness is not synonymous with self- 
awareness. Conscious processes may be segregated from the dominant 
consciousness and function co-consciously without any self-awareness. A 
study of these dissociated processes gives us a clue to the interpretation of 
infra-human minds. His arguments for co-conscious states are familiar to 
those who have read his numerous publications on this theme. 

F. C. Bartlett spoke on “Symbolism in Folk Lore.”’ Ernest Jones 
objected to Bartlett’s treatment of this subject, in that he dealt only with 
the manifest content. 

William Brown read a paper on “Mental Conflict’’ before a very large 
evening audience, and T. H. Pear described the work which he, R. H. 
Thouless and Miss Ikin did upon the “Psycho-Galvanic Reflex in Dream 
Analysis.’ 

On Sunday evening in Wadham College Canon Streeter discussed the 
question ‘Is Religion a Psychoneurosis?” If it is, he remarked, then the 
more religious a man is, the more severe should be the neurosis, which is an 
absurdity in the face of the facts. Henry Head protested vigorously 
against the title of the address. On the same evening B. H. Thouless, 
under the title of ‘“The Psychology of the Contemplative Life,’ described 
the mental attitude of some of the famous mystics. 

Beside the symposia, allied papers, and lectures there were fifteen 
individual papers. The Congress was fortunate in the presence of Kéhler 
and Koffka, the most representative members of the new school of German 
psychology. The addresses of these men stood out in relief from the back- 
ground of the more traditional doctrines which dominated the meetings. 
The introduction of Kéhler, who was the first member to use the German 
language, was made dramatic by the fact that Piéron, a Frenchman, was 
the acting chairman at the time. Shortly after the meeting, five or six 
psychologists interested in the problem of Gestalt gathered in a private 
room for further discussion of this problem, and in the intimacy of this 
small group Kohler of Berlin and Michotte of Louvain engaged in friendly 
debate over the principles of the new school. These are two of the many 
examples of the delightfully broad-minded and tolerant attitude of the 
members of the Congress. 

Kohler described the cardinal points of his theory, which he has al- 
ready explained in his publications on anthropoid apes and in his book 
“Die physischen Gestalten in Ruhe und im stationiéren Zustand.” He also 
illustrated by means of lantern slides the subordinate réle which associa- 
tion plays in our perception of form. 

Koffka, who graciously assented to the request of the Chairman by 
speaking in English, described his latest experiments upon apparent move- 
ment through the region of the blind spot. It transpired in the course of 
the discussion that Michotte had performed similar experiments at Louvain 
and had obtained the same results without previous knowledge of the 
German work. 

Boring described the results on the two-point limen, which he obtained 
in his experiments on nerve division. These results were the outstanding 
incompatibles between his experiment and that of Head and Rivers. He 
presented data to show that his findings were not influenced by the small- 
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ness of the tactual area on which he worked. In his conclusions he held 
to his original statement that the perception of duality is mediated by deep 
sensibility. There followed an interesting exchange of views on method 
between him and Head. More discussions such as this one upon concrete 
differences between scientists would greatly add to the value of Congresses. 

MacCurdy sketched the development of human behavior from simple 
reflexes, through reaction patterns, chain instincts, imaginal instinctive 
reaction, to intelligent thinking. Intelligent planning consists in the 
comparison of images with perceptions. In original thinking there is the 
fabrication of new images. When pattern reactions operate with images 
there is unconscious instinctive motivation, which corresponds to Holt’s 
Freudian “wish.” 

Révésn’s 8 paper was divided into two parts. On the basis of numerous 
experiments he asserted that hens peck by aiming at the grain; and as they 
require visual stimuli for this act, they do not peck in the dark even when 
left for several days, unless they are especially trained. He also offered 
proof that hens perceive optical illusions. After they are trained to peck 
at grain on the smaller of two geometrical figures, they will peck the grain 
only on the apparently smaller of two figures which are objectively equal 
in size. 

Piéron described the various problems connected with perception of 
time, and offered suggestions for further experimentation. He discussed 
the laws of the temporal attribute of sensations and the perception of 
simultaneity, succession, duration, change and motion. In his treatment 
of the last two phenomena he referred to the work of Wertheimer, Korte, 
Koffka, Benussi, Burtt and Dimmick. 

Dwelshauvers explained his objective method of studying mental 
imagery, which consisted of registering the accompanying unconscious move- 
ments. 

H. Binns and H. 8. Raper reported the results of experiments which 
were made to determine the accuracy of tactual and visual judgments of 
minute differences in the physical properties of wool. Those individuals 
who have had practice in the arts and crafts can judge well by either sense. 
Other subjects depend more on visual judgments. 

The experiments on “Indirect Measures of Fatigue,” by C. H. Griffiths 
and W. B. Pillsbury, were reported by the latter. Fatigue was induced by 
typewriting and by solving problems. Blood pressure steadiness and 
attention were measured. There was a decrease of systolic pressure after 
work in the majority of cases. Steadiness increased. The results for at- 
tention were ambiguous. 

Miss M. Sturt reported the results of her work on “The Judgment of 
Time in Sleep.”” E. Mira described his method of recording ‘““The Cardio- 
vascular Changes in Mental Work.” Pierre Janet spoke on ‘Psychic 
Asthenia and Atony.” S. Alrutz emphasized ‘The Psychological Import- 
ance of Hypnotism.” Karl Abraham gave his “Psychoanalytic Views on 
some Characters of early infantile Thinking.” Alfred Adler, in his paper 
entitled ‘Advances in Individual Psychology,” laid special emphasis upon 
his well-known theory of organic inferiority. 

There was an exhibition of psychological books which have recently 
appeared in England, and of a few new instruments. Michotte’s tachisto- 
scope and apparatus for registering movements aroused the most interest. 

The banquet was held in the historic hall of Christ Church. Myers, 
Prince, Janet and Kéhler were among those who made short speeches. 
The last day of the Congress was devoted to an excursion to Cambridge. 
After a luncheon at Caius College, at which Dr. Myers was host, the mem- 
bers visited the ag a cay psychological laboratory under the guidance 
of the director, Mr. Bart 
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A report of the Congress is hardly complete without mention of the 
eloquent sermon preached at Christ Church by Canon Barnes of West- 
minister from the text “Great is truth and stronger than all things.” 
He expressed the kindest appreciation of the work of the psychologists by 
reminding them that there was a moral as well as a scientific goal, a spiritual 
as well as an empirical world. He paid tribute to the memory of Rivers 
by ending his sermon with the following quotation from the writings of that 
lamented scientist: “Concerning the energy derived from mental conflict, 
we do not know how high the goal to which it may reach.” It was voted 
at the business meeting that this sermon should be included in the Pro- 
ceedings. 

Harvard University H. S. LaAneFEe.p 


THE FUNCTIONS OF THE SYMPATHETIC SYSTEM IN CUR- 
RENT PSYCHOLOGICAL TEXTS 


Recent investigations of bodily changes in emotions have directed 
the interest of psychologists toward the operation of the sympathetic or 
autonomic nervous system (the two names seem to be used interchange- 
ably). Teachers of elementary psychology frequently describe the sym- 
pathetic system as if it were capable of acting independently of the cere- 
brospinal system. They speak of various activities of the viscera as being 
‘controlled’ or ‘governed’ by the autonomic system, and give to the stu- 
dent the impression that the sympathetic ganglia act as centers for reflexes 
affecting the viscera, that is, as centers for reflexes which do not involve 
any neurones in the cord. 

A study of current textbooks in introductory psychology reveals that 
many of the authors hold to the same mistaken concept of the functions 
of the autonomic system. A few quotations will serve to illustrate this 
tendency. ‘While the autonomic system is connected with the cerebro- 
spinal nervous system, it is a relatively independent and self-directing 
system. It is due to its action that the vital and automatic processes of 
respiration, circulation, digestion, and the glandular processes are carried 
on without burdening the central nervous system.’ ‘The latter [the 
autonomic system] is so-called because it acts automatically... .This 
system controls the smooth muscles and glands, particularly the endocrine 
system of which it is an integral part.’’? ‘The latter [smooth muscles], in- 
cluding the glands of internal secretion, are in large part governed by the 
autonomic system.”* ‘Its [the sympathetic system’s] function is the con- 
trol of the action of glands and smooth muscles In addition afferent 
impulses come from all of the viscera and often go on to the spinal cord.’’4 
“A stimulus coming in over a sensory neurone, passing to various parts of 
the cord or up to the cortex, also sends some of the energy by one of its 
branches into the sympathetic system.’> ‘They [the sympathetic ganglia ] 
act to a large extent independently, controlling movements within the 
body. In this way, for instance, they regulate the supply of blood to the 
various parts of the body.’”’* “The striking peculiarity about the autonomic 
system, as its name indicates, is its relative self-directing or autonomic 
activity.”’ “It is through the operations of the sympathetic system that 
all the vital processes of digestion, respiration, and circulation are carried 


1B. B. Breese, Psychology, 1917, 31f. 

2C. E. Seashore, Introduction to Psychology, 1923, 324. 

cit., 338. 

4W. S. Hunter, General Psychology, 1919, 144. 

5H. H. Goddard, Psychology of the Normal and Subnormal, 1919, 127. 
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forward.”* ‘The activity of the autonomic system governs the organic 
or —— life processes, so that usually they operate without conscious 
control.”’? 

Reference to recent authorities in physiology and physiological psy- 
chology makes it evident that a view of the sympathetic system as a center 
of independent activity is incorrect. Starling states the case very clearly. 
“Since the main nervous system is characterized by the possession of nerve 
cells, it was formerly thought that any collection of nerve cells must par- 
take of the coordinating and reflex functions of the central nervous system, 
i.e., must act as local nervous centers. All efforts have failed however to 
prove the existence of such a function, and we must conclude that the sole 
use of these [the sympathetic ] ganglia is to serve as distributing centers... . 
Indeed, the essential part of a nerve center is not the nerve cells at all, but 
the presence of a complex tangle of fibres, rendering possible the passage of 
impulses in all directions All such mechanism is wanting in the sym- 
pathetic ganglia, which contain neither association fibres between different 
cells of a ganglion nor commissural fibres between cells of adjacent gang- 
lia.’2° Luciani and Martin make similar statements. ‘We have learned 
that the fundamental property of the central nervous system lies in its 
capacity for subserving reflex acts, so in order to discuss this question we 
must ascertain whether the ganglia of the sympathetic system are capable 
of subserving reflexes... . . / Any such possibility must a priori be excluded 

The excitations which they transmit must therefore reach the centers 
of the cerebrospinal axis before they can be reflected again to the peri- 
phery.”" ‘The special physiological function of the sympathetic system 
may be stated in a sentence: it forms the efferent connection between the 
central nervous system and all the smooth muscles and glands of the body, 
and the heart.” From the point of view of the physiological psychologist, 
both Dunlap and Ladd and Woodworth state the same facts. ‘These 
ganglia are sometimes called ‘nerve centers,’ and properly come under one 
of the several meanings of that highly confusing term. But they are not 
(and this is important) structures in which afferent currents are con- 
verted into efferent currents. No reflex, in other words, can take place 
through these ganglia alone; the afferent current must go into the cord, 
even if it does not go up to the brain, before it can be redirected out- 
ward to any of the effectors. The ganglia of the visceral nerves have 
merely a distributive function.” “It is evident, accordingly, that the older 
conception of the sympathetic as a relatively ‘independent reflex center, 
charged with the coordination of the more ‘vegetative’ functions of the 
organism, must be abandoned. The center for such coordination is to be 
sought in the central nervous system, of which the sympathetic is but an 
adjunct. It is even doubtful whether limited local reflexes occur by way of 
the sympathetic ganglia. The latter are, more probably, not reflex centers 
at all, but simply relay stations in the path of the outgoing fibres to the 
organs mentioned.’’ 

It would be unfair to conclude this arraignment of the physiological 
conceptions of psychologists without pointing out that a few elementary 
texts give a correct account of the functions of the sympathetic system, as 
the following quotations show. _‘“‘The autonomic system as a whole con- 
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sists of a number of ganglia, whose function is to receive motor impulses 
from the cord and distribute them to the viscera and glands that they 
excite.” “Afferent neurones are distributed to the tissue which the 
sympathetic controls, but these afferent neurones belong to the afferent 
peripheral cerebrospinal system There is no substantial evidence to 
show that the sympathetic system has an afferent supply of its own.’ 
“The autonomic is not separate from the main nervous system, but con- 
sists of outgoing axons from centers in the cord and medulla.’’!? It is in- 
deed unfortunate that these texts are in the minority! 


University of Pittsburgh GitBert J. Ricw 


RECURRENT IMAGES 


I recently had occasion to drive an automobile 400 miles within the 
span of aday. The excessive visual and kinaesthetic stimulation produced, 
when I went to bed,—as I did immediately upon arrival home,—two phe- 
nomena which I think take their place with the recurrent images. 

The movement of the car was retained in kinaesthetic imagery and 
was transferred in perception to the bed upon which I lay. My fellow 
travellers reported a like experience. 

I alone, however, experienced visual after-images of movement, which 
were projected upon the field of my closed eyes or, with open eyes, within 
the darkness of the bed-room. The movement was toward me, a positive 
duplication of the perceptions aroused from watching the roadway. 
During the entire time of driving I kept my eyes fixedly upon the road 
directly ahead of the car. My companions, on the other hand, directed 
their eyes to whatever attracted them, and looked at the in-rushing road 
only intermittently. In my case, stimulation was constant and of long 
duration; it was also intense, particularly during the last half of the trip 
which was made under the illumination of strong head-lights. 

The kinaesthetic images here reported are probably of common oc- 
currence. The experience is at least similar to that often reported by voy- 
agers after landing. It may, of course, not be wholly imaginal. The re- 
currence of visual images aroused under these conditions has not, however, 
to my knowledge, been before reported. K. M. D. 


A Smpite APPARATUS FOR THE DETERMINATION OF THE RL or DL or 
BY THE MetTHop oF ConsTANT STIMULI 


This apparatus is made to suit the needs of the small laboratory, or to 
render possible the inexpensive multiplication of pieces in a large ‘labora- 
tory. The critical and difficult aspect of the apparatus is the preparation 
of the color stimuli. For an RL a color is mixed with gray to give a series of 
9 members. When the steps are very small for a given O, a proper distribu- 
tion of judgments may be obtained by using numbers 1, 3, 5, 7 and 9 of the 
series. If these steps are too large for another O, an adequate distribu- 
= of judgments may be obtained by using the smaller steps, 3, 4, 5, 6 
and 7. 

The 9 stimuli are painted in kalsomine on a cardboard wheel, which is 
sufficiently large to carry another set of 9 stimuli, varying in degree of 
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chroma by the right amounts to give a set of judgments fora DL. A 
smaller wheel carries a duplicate set of DZ-stimuli, and has an extra space 
to match the color of the screen through which the stimuli are observed. 

Both wheels are mounted on a slide with windows for the exposure of 
the stimuli, one window for each wheel. The slide lies flat against the expo- 
sure screen, where there are two more windows. In one position of the 
slide both windows in both screens coincide, and the colors are exposed for 
O’s judgment. In the other position the slide closes the windows in the 
screen, and E secretly adjusts the colors for the next judgment. This ar- 
rangement of stimuli and screen brings the colors only a few mm. from the 
front of the exposure screen. 

By means of the duplicate sets of DL-stimuli one may take account of 
the space-error in a simple way, and by numbers on the back of the wheels 
E can easily tell which color is being exposed. An arrow or other marker 
on the slide, to which FE always brings a line or arrow drawn on the back 
of the wheel, guarantees that portions of two stimuli will not be exposed 
inadvertently. 

In the models built for our own use, the windows in the screen are 
square, with 1 in. sides, and the width of the strip of grey screen between 
the windows is also 1 in. These dimensions have querel convenient. 


Cornell University H. G. Bishore 


Tue Term ‘ATTENSITY’ 


In systematic lectures of the last half-dozen years I have started out, 
not from the ‘mental elements,’ but from the ultimate ‘dimensions’ of 
psychological subject-matter: quality, intensity, protensity, extensity and 
attensity. Protensity is, of course, the pre-temporal welling-forth noticed, 
e.g., by Curtis’ Os (this JouRNAL, 27, 1916, 43 f.); and extensity is the pre- 
spatial spread exemplified by Katz’ color film (cf. M. F. Martin, ibid., 33, 
1922, 459) and by tonal volume. I have coined the word ‘attensity,’ to 
replace what is ordinarily called sensory or attributive clearness or vivid- 
ness, in the hope that its formal likeness to the other dimensional terms and 
its freedom from associations may help to clear up the confusion of cogni- 
tive and attributive clearness. The word will appear, in this sense, in our 
Cornell Studies. 

E. B. T. 


PUBLICATION CEASES IN GERMANY 


Professor William Stern of the University of Hamburg informs me 
that German publishers have indefinitely postponed the printing of all 
scientific books and periodicals on account of the rising wages of printers. 

Harvard University H. S. 


ERRATA 


A slip in the handling of paged proofs led to the appearance, in the 
last number of the JouRNAL, of an unusual number of printer’s errors. The 
Publisher joins me in offering an apology to our contributors and readers 
for this annoyance. I think that none of the misprints—except perhaps 
the date 1873 for 1872 in the Footnote to page 473—can be misleading. 

T. 


